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THE BARE FALLOW. 

Elsewhere we make some extracts from the 1913 and 1914 
Annual Reports of the Rothamsted Experiment Station which 
have recently been received at Peradeniva. At this institution 
a staff of twenty-five specialists is engaged upon “ the study of 
the soil conditions that affect the growth oi the plant and the 
nature of the changes induced in the plant by variations in soil 
and nutrition conditions,” problems that cover the whole range 
of soil management and crop production. One lesson these 
reports convey is the importance of continuity. Though many 
of the experiments have been going on for 60 and 70 years, yet 
year after year light is thrown by them on new problems of 
agriculture. 

.A great deal cf study is given to the behaviour of nitrogen, 
the most expensive ingredient the planter has to supply in his 
manures. It is well known that nitrogen compounds, whether 
in the soil or applied in manures, are attacked by micro-organisms 
which liberate the nitrogen to form soluble nitrates that can be 
taken up by the plant and gaseous nitrogen which, as far as is 
known, cannot. It was found that the rate of accumulation 
was rapid in the spring with the spring showers and rise of 
temperature, fell in the dry weather of summer, rose again with 
the renewed rain of autumn while the soil was still warm, and 
fell again in winter. 
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The stock of nitrates at the end of a hot dry summer is 
high, but this stock is very much increased if a summer fallow 
has been taken. When bare fallow follows a green manure we 
get a combination equal in results to heavy manuring. This 
was shown by an experiment made at Rothamsted in 1913. A 
field of lucerne of four years stand that had received no manure 
for some years was selected. This was ploughed up, fallowed 
during the summer and sown with wheai in the autumn. The 
resulting crop was greater than that of any plot receiving 
artificial manures and equal to that of the plot dressed with 14 
tons of farmyard manure. It will be observed that the wheat 
crop was sown at the end of the summer and before the winter 
rains set in. Had no crop been growing to arrest the escape of 
the nitrates, much of the good effect of the summer fallow 
following the lucerne ley would have been lost. If instead of 
wheat a green manure crop had been grown, the nitrates would 
still have been taken up but returned again with interest when 
the green crop was ploughed in. Thus the sequence is green 
manure, fallow, green manure ; the fallow being taken in the 
dry weather. 

We may gather from these conditions some useful ideas 
about the management of land in the tropics, especially in those 
places with a long dry season. The circumstances are com¬ 
plicated because in such countries the acute problem is 
generally the supply of moisture but happily the treatment that 
tends to promote the accumulation of nitrates—the summer 
tallow—tends also to conserve the moisture of the soil. The 
important point is that the land should not be left fallowed 
during the rainy season, but a crop planted to preserve the 
nitrates from being washed away in the rain water. 

In the management of land in such a country as our so- 
called dry zone, which has a rainfall of some 50 inches per 
annum but a long dry season during which however a little rain 
falls from time to time, green manures should be used with 
judgment. At Rothamsted it has been found that the best 
results are only attained when a period of fallow comes after 
the green crop. As between a bare fallow and a green crop 
in the dry season the arguments are strongly in favour of the 
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former and these arguments are strengthened with us by the 
necessity we are under to check the dissipating action of the 
sun upon the slender reserves of water at the disposal of the 
plant ; which can be done by a properly worked fallow. In a 
young coconut plantation in the dry zone a green manure crop 
such as cow pea or gram that comes off the land in a few 
months and permits of the soil being worked through the dry 
season would be preferable to a perennial like tephrosia that 
would continue on through the dry season to evaporate moisture, 
thus counteracting much of the benefit it would otherwise 
confer upon the young trees. As the palms grew and spread 
their roots the value of the green crop would decline ; green 
manuring would in most cases eventually become impracticable ; 
but as the demands of the trees increased the bare fallow 
or its plantation equivalent would gain in importance. 

R. X. L. 


THE SWEET ARECANUT. 

The authors in describing the species .Irccii catechu L. in tlie Flora or 
British India, Yol. y, page 40(>, do not mention the astringent taste of 
the seed. The ordinary betel nut lias a very astringent taste when tasted 
raw ( bet ore boiling), the amount of tannin and glucosides bein'* over 
14 per cent. (Lew in. uber Areia lalcchu , etc-.). The present variety is 
fairly sweet to eat and is further distinguished by the fact that the etidospei in 
is much lighter in colour and softer. On account of the lattei character, 
it becomes pulpy and does not lend itself to the treatment which the areca- 
nut undergoes before being sent to the market. The cultivators liticl it a 
loss to propagate these plants, and it only glows occasionally in the areca 
gardens. The plant bears the same type of fruit year after year and has to 
be ranked as a distinct variety I propose the name var. clelicciosa on 
account ol its pleasant taste. 

Arcca catechu L. var. dclicciosa : tree 40 to SO feet high with leaves 
and (lowers similar to those of Areca catechu , fruit slightly smaller about 
1 inch in diameter, remaining green even when nearly ripe, endosperm pale 
white in colour, soft when ripe, percentage of tannin much less. 

Distribution .—Occasionally met with in the areca gardens in the 
Western Ghats of Mysore.— M. K. Venkata Rau in the Jouunai. of the 
Bombay Natural History Society. 
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POTASH. 

- — l- - 

REVIEW OF THE PRESENT POSITION. 

Potash is one of the essential elements of plant-food and is found univer¬ 
sally in soils. Potassium, the element, is found in combination with silica, etc., 
in many rocks and occurs to the extent of 24% as potash in the crust of the 
earth and is the chief source of potash in soils. Potassium silicates are difficult 
to decompose and are insoluble in strong acids but by weathering they 
gradually break down into less stable and more soluble compounds from 
which the plants derive their supply of potash. Potassium compounds, 
principally chlorides, are found in small quantities in sea-water, about 
0*5—0*7 per 1,000, probably all obtained originally from the leaching by rain 
of decomposed rocks, it is also found as the soluble nitrate in Peru, Chile, 
India, etc., but the big source of potash is the natural Stassfurst deposits in 
Germany and it is curious that no other large deposit of potash has yet been 
discovered. No other element is so uniquely isolated in deposition in 
quantity as potassium and at the same time so universally scattered over the 
earth in small quantity, and for this reason a description of the formation of 
the Stassfurst deposits is interesting. 

THE STASSFURST DEPOSITS. 

Theories as to the formation of the huge potash deposits more or less 
agree, but they do not explain everything and much is still left to the imagi¬ 
nation. It has been stated above that potash is present in small quantity in 
sea-water, and it is from this basis that Germany has derived her potash beds. 
It can be traced geologically that the sea had at one time extended over large 
areas of Germany and then gradually receded by geological changes in the 
level of land and sea leaving a number of inland seas and lagoons, some of 
these connected with the sea by means ol small estuaries. At this time 
tropical conditions existed over the northern part of Europe as proved by 
fossils of tropical plants and animals. The tropical sun evaporated and 
concentrated the waters of the inland lakes until the concentration became 
so great that the waters became saturated with some of the less soluble 
salts in solution, and they gradually crystallised out. The concentration 
continuing, the saturation point of more soluble salts was reached and they 
crystallised out. The waters then became saturated with still more 
soluble salts and they in turn reached their crystallisation point. The 
inland seas which were connected with the ocean were continually 
obtaining additional sea-water through their estuaries while the con¬ 
centration process was going on, making the process continuous and 
giving rise to great beds of salts, crystallised out according to their solubility, 
the less soluble crystallising out lirst. The weak point in this theory is the 
high percentage of potash salts compared with other salts present, and must 
point either to sea-water exceptionally rich in potash or else the strata on 
which the evaporation took place to be exceptionally rich in potash. The 
temperature required to evaporate such great quantities of sea-water must 
have been high for the time taken, higher than one would expect under 
tropical conditions, an explanation of which might be given by the action of 
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subterranean heat, or the heat given out by the interaction of the salts in 
solution. Examination of the Stassfmst potash beds will hnci the less soluble 
salts at the bottom of the beds. Calcium sulphate forming the bottom layer, 
then comes a 3,000 ft. bed of common salts which took about 13,000 years to 
deposit. This mass is interspersed with layers of calcium sulphate, showing that 
this salt had again accumulated in the lakes probably due to further influx by 
the sea, and had again reached a saturation point and crystallised out. These 
layers of anhydrite become fewer as the top layers of salt are reached, and 
their place is taken by a more soluble saltcalled “ polyhalite," a mixture of the 
sulphates of lime, potash, and magnesia. This area is called the “ polyhalite" 
region and is succeeded by the kieserite region in which the sulphate of 
magnesia predominates. Above this comes a deposit 30 to 130 ft. thick, which 
is the most important from the potash point of view, as from this layer nearly 
all the agricultural potash is prepared. It is called the " carnallitc" region and 
is composed of muriate of potash and muriate of magnesia, and overlying these 
deposits is a layer of clay which acts as a water-proof protector to the soluble 
salts below. Above this impervious layer comes more anhydrite and a very 
pure deposit of common salt : again gypsum, clay, sand, and then outcrops of 
limestone are found on the surface. The total depth of these beds is little 
less than a mile and they extend over the whole of North Germany. It must not 
be supposed that on examination of die Stassfmst deposits parallel layers 
of salts are to be found, due to the internal pressure over geological ages these 
layers have become displaced and in some cases tilted up and exposed to 
atmospheric influences, and rain speedily dissolved out the salts, and on other 
conditions presenting themselves favourable to concentration recrystallised out 
again in different combinations. 

The deposition of the potash beds has been further explained by Fsiolio 
who experimented on the evaporation of sea-water and found that the 
Stassfurst deposits were not quite in agreement with the mere evaporation of 
sea-water and came to the conclusion that there must ha\e been less of 
mother liquor at periods and autumnal influx of fresh sea-water, rain and 
floods, thus diminishing the extent of the more soluble salts and giving an 
increase of the less soluble salts. The anhydrite (calcium sulphate) layers 
mark a certain periodicity in the deposition of the salts which quite bears 
out the above observations. Surprise is expressed by many that the calcium 
sulphate crystallised out as anhydrite, without water of crystallisation, and 
not as gypsum with two molecules of water of crystallisation, but it has been 
proved that a nearly-saturated solution of common salt dehydrates calcium 
sulphate forming anhydrite on crystallisation. The clay layer was probably 
due to an eruption and saved the lower layers from leaching blit lost the 
mother liquor salts to the deposits, and explains to a certain extent why the 
composition of evaporated sea-water differs from that of the Stasshu st deposits. 
Where the protecting layer of clay is absent drainage and leaching dissolved 
the top layers, and accounts for the difference in this case. At present there 
are similar deposits of salts now being formed in Europe in parts of the 
Caspian Sea and the Sarmatian Lakes. 

The German potash deposits were first used as a source of common 
salt, but were abandoned in 1839 as a salt source for a purer deposit of 
common salt and more economical working. The old brine deposits were 
not absolutely abandoned but were explored by boring, with astonishment tp 
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the explorers, at the depth of the deposits obtained, but as the percentage of 
potash and magnesia increased in the brines the deposits were looked upon 
with disfavour as it interfered with the crystallising of the common salt. 
Further investigation showed that these deposits could be used as a source of 
potash and the common salt was then looked upon with disfavour as it inter¬ 
fered with the purification of the potash. The year 1860 marks the new era 
for the salt deposits in Germany, for it is from that time that they were used 
as a source of potash chiefly for agricultural purposes, and the extraction 
from the deposits has gone on by leaps and bounds since then. 

The Board of Trade states that the sales of the German potash syndicate 
in the year 1914 amounted to £78,000,000 as compared with £96,000,000 in 
1913. The estimate for 1914 was £105,000,000. Working expenses have 
gone up and there are skilled labour difficulties. These drawbacks with the 
cessation of exports due to the war will minimise the profits of the syndicate 
considerably. Representations are at present being made to the German 
Government to reduce the price of potash to local agriculturists so as to 
enable them to purchase largely and obtain huge yields by its application. 

Local agriculturists use the unpurified deposits, getting it at a cheap rate 
but when the salts have to be carried any distance the freight makes the salts 
very expensive, so they are made into muriate of potash with 58 % potash, 
and sulphate of potash, with 50-52 % of potash. Kainit also has a large sale 
with 13 % of potash. Where the chlorine is not desirable, as for tobacco 
cultivation, the sulphate of potash is used or the potassium magnesium carbo¬ 
nate with 17-18 % potash, which is also manufactured at the Stassfurst mines. 
Pre-war days these salts were extensively used all over the cultivated world 
and were practically the only sources of potash applied as a manure at least 
in bulk. No manufacture of potash could in any way compete with these 
vast deposits of easily accessible and readily convertible potash salts, as the 
bases of supply from ashes, etc., is not localised sufficiently to manufacture 
into concentrated salts which could stand freight to far countries. 

Natural deposits of potash have been searched for In' prospectors in 
every land but with practically no success. Occasionally one hears of promis¬ 
ing deposits of salts, but generally the economic conditions are not favourable. 
Great hopes are still expressed that natural deposits may be found, and the war, 
which has stopped exports of Germany’s potash salts, has stimulated the 
search and researches on waste products and cheap material from which to 
manufacture concentrated potash salts. The war has reduced agriculture to 
potash starvation and to the same stage as it was as regards potash at the 
middle of the nineteenth century, but at that period there was not the same 
demand for potash as the manufacture of artificial manures had not reached 
the height it has to-day, and there was not the same stimulus to agriculture 
giving huge crops at home and abroad. Again the tropical belt was still 
undeveloped. 

OLD AND NEW SOURCES OF POTASH. 

The sources of potash supply fifty or sixty years ago are now being 
Reinvestigated as a source of potash for to-day. Seaweed is washed up 
in many lands on many shores and is again coming to the front as a source 
of potash. Many farmers near to the coast plough seaweed into their land 
but farmers at a distance from the coast have not the advantage of a ready 
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supply of organic matter with valuable mineral matter, and these men require 
the kelp, the ash of the sea-weed, to be made into a more suitable and 
concentrated form for transport. In those days kelp was used as a source of 
iodine and potash salts, but the industry was killed by the working of 
the Stassfurst deposits, and the iodine is now obtained from the Chile nitre 
beds where it occurs as sodium iodate. According to Mekz and Lindemuth 
(J. Ind. Eng. Chem.) the ash of the Macrocvstis amounts to 2*5-3’5X. 
Muriate of potash 16-30 %, Iodine 0*1 %, nitrogen 1 %. Dry kelp contains 
19*8 X potash. 

Potashes made from the ashes of wood were at one time the largest 
bases of source of supply of potash salts, but as wood went out of use 
as a fuel, being displaced by oil, petrol and coal, ashes became scarce. 
Whole forests were burned up for the sake of potashes and if the utility 
of the Stassfurst deposit had not been discovered there would have been 
great wastage in fuel in obtaining ashes. Some forests are badly situated as 
a timber source and all woods are not suitable for timber, so that these might 
have been used up for the manufacture of potashes, but generally the nearest 
forests are taken for such purposes. The potash in wood-ash exists as 
carbonates to a great extent, but in the grasses as silicates. Wood ashes also 
contain phosphates and lime giving useful additional value to the potashes. 
The harder the wood the more potash it generally contains. The soft 
pines contain less potash than the hard oak. Herbs contain more than 
shrubs, shrubs more than trees. Different parts of a tree contain different 
proportions of potash; generally the growing points and young leaves contain 
most, and the bark is usually richer than the wood. Seeds are also rich in 
potash, the hull being generally richer than the interior. When oil seeds 
are used as a source for oil they are crushed for the oil and the residue 
or poonac used as a manure or feeding stuff. The potash is a valuable addition 
to the nitrogen on which the cake is valued as a manure. Phosphoric 
acid is also present in about the same quantity as potash in seeds, usually 
about 1-2 % in the poonac. This mounts up when large quantities of poonac 
are used per acre. 


ITmnky in the Pkrfumy. and Essknt. Oil Record suggests co-operation 
in collection and utilisation of waste marine and land plants. Some of the 
potash results are given below:— 


Fucus serratus 

4—5 

% 

Agaricus velutipes 

78 

X 

,, nodosus 

13 

X 

Heath Mosses, Hy- 






pund schreberi 28-30 

% 

La m i na ri a sac ch a r i n a 






(oarweed) 

15 

% 

Hop bine 

25 

% 

Zosteria marnia 

9'5 

% 

Groundsel, Senecio vulgaris 

435 

% 

Bracken 

60 

% 

Common broom 

33 

% 

Boeetus edulis 

50-57 

% 

Willow Bark 

24 

% 

Tweel chestnut Bark 

20 

% 

Common furze 

28 

% 

Euphorbia amycyldaloides 

39 

% 

Virginia creeper leaves 

25 

% 


Russell in the Journal of the Board of Agriculture suggests obtain¬ 
ing potashes from the hedge clippings, etc., and experimented with green and 
dead wood, grasses, weeds from hedges and ditches, by burning them 
in the open, 10*9 % of potash was obtained. Refuse material from threshing 
floors yielded an ash containing 11 % potash. The potash is present as 
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carbonate, and after exposing to rain lost half of its potash. The ashes 
obtained from trimming of 100 yards of hedge weigh about 15 lb. and cost 
about 8 pence. The ashes are very light, and mix well with superphosphate 
but have not the same keeping properties as kainit. But the ashes of these 
would only interest the farmer who made the potashes from these for 
his own use, and are hardly interesting from an industrial point of view. 
They are of no interest to the tropics. 

The United States still produce 10—15,000 tons of potashes which 
is entirely consumed locally. According to the Chem-Zeit potashes are 
manufactured from the stems of sun flowers in 24 factories in North Causasia 
to the extent of 100,000—120,000 tons per annum. 

Romanis in the Chemical News states that potash is made from bamboo- 
cane in British Burma!). 

The ash contains 


Potash 


32'5 

Muriate of potash 


187 

Silica 


170 

Carbonic acid 


81 

Sulphate 

... 

27 

Iron and alumina 


11 

Moisture 

... 

194 


In the process of green manuring the green manure plant draws its 
potash from the soil generally at some depth and when cut down returns the 
potash to the soil in the form of potash salts of organic acids. If the attempt 
were made to form potashes from the organic refuse by burning, large 
quantities of organic matter and nitrogen would be dissipated and consider¬ 
able value lost to the soil. The same is true of tea-prunings, which contain 
about 25 % of potash in the ash. 

It is a well-known fact that before a plant sheds a member a large pro¬ 
portion of the important constituents are returned to the main part of the 
plant so that some of the fertilizing material is retained by the plant, but the 
part which falls to the ground by the plant shedding a member is not to be 
despised. 

Cocoa leaves are very rich in pot ish when they are young but as they 
get older silica largely takes its place, so that when they are shed the potash 
has been largely transferred to the younger or growing parts of the plant; but 
the potash retained, although small, is valuable and should be utilised by 
mulching. 

Refuse from coconut plantations is rich in potash as the coconut tree is 
a greedy potash feeder. Coconut husk is rich in potash, 2*5 % when dried, 
and should always be utilised by ploughing in between the rows or placing as 
a mulch round the trees with a covering of soil; the potash in the husks will 
soon be absorbed by the roots by this procedure. Coconut shells will not 
decay so readily, but as they contain 0*5 % potash they have some value as a 
jsphrce of potash. The ash from coconut shells prepared when using the 
shells as a fuel when making copra is useful as a ready source of potash and 
should be spread round the neighbouring trees. 
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Tobacco is a greedy feeder of potash and hence the refuse is a source of 
potash. The mid-ribs, stalks, etc., which are not used for manufacture of 
tobacco should be ground up, extracted with water, and the solution which 
contains nicotine sprayed on plants as an insecticide while the residue could 
be used as a manure. Tobacco is very rich in ash, containing about 15 %, of 
which 50 % is pure potash. 

Sugar beet is another greedy feeder of potash, and in order to obtain the 
potash from the residues, the molasses, which is the residue after getting all 
the crvstallisable sugar out of the juice, is fermented with yeast, the alcohol 
distilled off and the residue sprinkled on the soil for the sake of the potash 
it contains, and thus preserving the nitrates which are present in valuable 
quantity. Molasses contains 44-50 % of sugar, 14-18 % of other organic matter, 
16-18 % of moisture, 10 12 % of ash. If the molasses is burnt in the air, 
Vinasse cinder, as it is called, is prepared and the valuable nitrates are lost. 
Germany has treated molasses in a special way by osmosis, strontia and lime 
process. Another method followed on the Continent is to carbonise the 
material in a retort getting as bye-products from the distillate, trimethyla- 
mine, methyl chloride, methyl alcohol, ammonia, etc., the cinder being left in 


the retort. The cinder contains :— 

Potash ... ... 49*5 

Soda ... ... 2*5 

Lime ... ... 5*0 

Carbon di-oxide ... ... 26 0 

Phos: acid ... ... 0*3 

So it is a valuable source of potash. 


Another base for procuring potash if it were run on properly organised 
lines is the refuse from wool washings. The sheep gives off a peculiar sub¬ 
stance called “suint” which is really sheep's sweat, and is collected in the 
sheep’s wool : before the wool can be used it must be cleansed from this 
impurity and if the dirt were retained and worked up a valuable source of 
potash would be obtained along with other bve-products such as fats, but 
generally the waste is allowed to run on to the fields for fertilising purposes 
and in many cases runs to waste. A central washing station is the most de¬ 
sirable method of collecting the washings, but manufacturers prefer that they 
wash their own wool, then knowing that the wool they purchased goes to their 
factory. Under these conditions the manufacturer does not consider it 
economical to collect the refuse. As 100 parts of wool gives 14-18 % salts or 
five parts potassium carbonate, 60,000 tons of wool imported could give 3,000 
tons potassium carbonate if the scheme were thoroughly organised. None is 
recovered. On the Continent 2,000 tons per annum is obtained. There is a 
difference in the composition of the ‘suint’ of inland and seashore sheep: in 
the former the soda is 2‘2 % while in the latter the soda is 13 %. Suint 
gives 79 % potassium carbonate, 9 % potassium sulphate and chlorides. 

Where vines flourish and wine is made a residue called “argol” is obtained, 
which is crude potassium bitartrate and when ignited potassium carbonate is 
formed, which can be used as a potash manure; or the argol is purified and 
exported as potassium bitartrate. 

The nitre beds mentioned above exists in Chile, Peru, and in parts of 
India. The conditions for the formation of these beds is nitrogenous organic 
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matter, air, ancl potash to absorb the nitric acid formed by the bacterial 
process. The district must be very dry, else the nitrate formed soon gets 
dissolved out. The original source of potash is usually felspar, which is very 
common in rock formation and although insoluble when fresh, weathers to a 
form in which it can be attacked. The nitre forms in an incrustation on the 
surface of the soil and is scraped off and purified by solution from the insoluble 
matter and crystallisation from other soluble salts. 

It would be interesting to note here that during the French Wars the 
French government ran short of nitrate of potash to manufacture black 
powder, which was the propellant in those days. The scientific department 
devised a means similar to the above to make the nitrate. Heaps of rubbish 
such as garbage, stale urine, mortar, etc., were made with a steep cud facing 
the prevailing winds. Nitrification was rapid under those conditions ; nitrate 
of lime was quickly formed sand extracted and nitrate of potash by double 
decomposition with ashes was made from it. 

HOCKS. 

In the fore part it was noted that where the soil is uncultivated the plant 
derives its potash originally from rocks. On examination of rocks it is 
generally found that there is more than one class of crystal and on micro¬ 
scopic examination the different crystals are easily recognised. The commonest 
potash bearing crystals orthoclase and mica are distinctive and their decom¬ 
position is seen, felspar always having a muddy appearance showing the 
starting of the decomposition into clay. On a laboratory scale the decom¬ 
position of felspar has been studied and the complex silicate has been found 
to decompose into clay—an aluminium silicate—and potash. The latter is 
taken up by plants and the clayey matter is left. Mica decomposes in a 
similar manner, freeing the potash for the plant. The process by which rocks 
decompose due to natural agencies is called “ weathering,” and when the rock 
masses have been sufficiently disintegrated by natural means the mineral con¬ 
stituents pass into and form a portion of the soil. When these soils are 
analysed the potash which has been freed by decomposition and is ready for 
absorption by plants is called the available potash. Minerals which have not 
been decomposed sufficiently to dissolve in moderately strong acids are not 
estimated, for although potash is still there it is not available to the plant in a 
reasonable time. In cultivated soils the weathering process is hastened by 
drainage, forking, liming and green manuring; forking and draining expose 
the mineral particles to the action of the atmosphere; liming, by double decom¬ 
position, interchanges lime for potash freeing the potash in an available form 
for the plant ; while green manure obtains the potash from decomposed 
minerals from the subsoil and when mulched gives potash in a readily available 
form to the surface soil so that in spite of potash starvation due to the war 
agriculturists can to a certain extent do without this year’s application by extra 
cultivation, especially if the soil is naturally rich in potash qnd has been 
regularly manured with potash in the past. This is borne out by the Cocoa 
Experiments at Gangaroovva, where no manuring has taken place for two years 
and yet the crops are still on the increase. 

Soils which have mica present are generally well supplied with available 
potash. This is contrary to what others have found, micaceous soils generally 
being considered poor soils, but this probably refers more to temperate cli¬ 
mates where the weathering is not so favourable to the decomposition of mica. 
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Attempts and many suggestions have been made to bring the potash in 
potash-bearing rocks into an available form suitable for agricultural purposes. 
Potash minerals are universally distributed but. are so scattered that great 
expense would be incurred in collecting them for treatment, and greater 
expense incurred in the treatment. On referring to the analysis of the 
common potash-bearing strata, the low percentage of potash is noted. 



Potash 

Oxide of A luiniiiii 

Silica 

Orlhochisc 

10*9 % 

18'4X 

647 % 

Lcucilc 

21 5 

23 5 „ 

55*0 .. 

Muscovite Mica 

11 *3 „ 

38'5 

45 2 „ 


Orthoclase and mica are the most common of above ; so that it will be seen 
that large quantities require to be collected before one could obtain a few 
tons of potash salts equivalent in quality to Stassfurst sulphate of potash : and 
the insoluble nature of the silicates means that either a high temperature must 
be obtained to fuse the mineral, after line grinding with duxes or lime, or 
else fluorides and strong sulphuric acid added to break up the silicate. It can 
be done easily in the laboratory but not economically in the factory, but still 
attempts have been made. One of these products which came under the 
writer’s notice was called “phonolith” and was apparently one of the silicates 
treated so as to render part of the potash soluble. The analysis is given 
below:— 


Phonolith 


Moisture 

37 

3*7 

Loss on Ignition 

5.07 

5*07 

Insoluble in Hydrochloric \ 

59*65 

59*65 

acid, chidly silicates ) 

Silica 

50* 12 

Iron and alumina oxide ... 

638 


Lime 

0*26 


Magnesia 

0*39 


Potash, insoluble in Hydro- ) 

2*50 


chloric acid ( 


Iron and alumina oxide ... 


23*15 

Lime 


1*40 

Magnesia 


0*47 

Potash soluble in Hydrochloric 

acid 

4*50 

Soluble silica ... 


2*06 

Total potash ... 


7*00 

Available potash 


4*50 


“Phonolith” was not favourably reported on by me and was never on 
sale in the Island, although it was experimented with in Europe but with 
varying results. It is easily seen that even although one was to get a huge 
deposit of leucite conveniently situated for manufacture and make it partly 
soluble it could never compete against the highly concentrated Stassfurst 
potash w r ith 95 per cent, purity, as the insoluble silicates left would kill it as 
regards freight. 

Hopes are expressed that when the Germans are driven out of Upper 
Alsace the salt deposits which cover an area of 200 square kilometres near 
Mulhausen will be thoroughly investigated and yield a good outturn-of potash 
salts and so relieve the situation. Unfortunately they are deeply seated, 
15/2000 ft., which means working at a high temperature. 
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AMERICAN DEPOSITS. 

America has hopes in the Searles Lake deposits in California, which are 
estimated to contain potassium compounds equivalent to six million tons of 
chloride. Over a quarter of a million sterling has been spent on development 
but much more will be required before it is a commercial success. America’s 
great hope is in the kelp beds for producing potash in commercial quantities, 
and a few ten thousand tons might be obtained from beet refuse, scourings 
of wool and wood ashes. The unfortunate part about America’s bases of 
sources is that they are nearly all situated on the w T est coast and required on 
the east for agricultural operations. The great Appalachian felspar dyke is 
near the scene of agricultural activity, and might be used as a base for opera¬ 
tions, but as the felspar contains only 10# potash considerable working up 
would be required before it could compete with the European product. 
America imports annually £3,000,000 worth of potash salts, the bulk being 
used for fertilisers and the balance for other industries such as the manufacture 
of carbonate, chlorate, bichromate, caustic potash, etc. It can be well under¬ 
stood from these figures w r hy America, which has large agricultural industries 
and a large population to feed, is so anxious to be independent of Europe 
and its strife for its potash supplies. Germany at present is not exporting 
potash to America for fear she uses the salts in making explosives and sells 
them to her enemies. 

Alunite, a potash alumina sulphate, is fairly widely distributed on all the 
western coast of the United States of America and when the sulphates are sepa¬ 
rated can be used as a concentrated potash salt with high fertilising value. 
Raw and ignited alunite contains 10*14# potash. 

Potash has been recently found in Spain near Coldona about 40 miles 
North-West of Barcelona. The salts existing there consist of potassium 
sulphate and carbonate and are reported to be of great depth, beginning at 
about 200 ft. below the surface. 

It will be seen after reviewing all the possible sources of potash that there 
is no practical way of obtaining large quantities of potash as obtained in pre¬ 
war days, but the agricultural world can rest assured that Germany will be 
only too glad to part with her potash when peace is declared in order to help 
to pay off the huge debts involved by the war. It would be a good score to 
seize the mines as part of the indemnity so that there could be no question 
of a monopoly, as Germany talks of a monopoly of nitrogen as she has been 
badly hit by the Chile nitre being declared contraband, and is thereby unable 
to procure easily the base of the manufacture of nitric acid which is required 
to make nitro-cellulose and nitro-glycerin, the basis of smokeless powder. Put 
it is said that Germany has risen to the occasion by obtaining nitric acid 
indirectly from the air and it is to be believed, as Ostwald had patents out for 
procuring it from nitroh'm before the war and no doubt stress of circumstances 
has led to many improvements in the process. 

THE IMMEDIATE THING TO DO. 

Agriculturists who have indulged in high cultivation in the past can do 
without potash for the next three years by using up the manure residues so 
wisely invested in the past. The money usually spent on potash can be spent 
on extra cultivation and by applying larger supplies of nitrogen and phos¬ 
phoric acid ; when potash is obtainable larger quantities than usual should be 
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applied, so as to obtain a good reserve and the quantities of nitrogen and 
phosphoric acid can be reduced. Indian nitrate can to a certain extent re¬ 
place some of the German potash, but as it is combined with a readily available 
form of nitrogen it must be used with due caution, else a forcing action is 
obtained. When used, a reduction in other readily available and organic 
nitrogen should be made. 

One amongst many things the war has taught us is that it does not do to 
depend on one country for anything. Dyes and potash salts are a case in 
point. The manufacture of dyes is now being attended to by the nation and 
it is hoped still further efforts will be made to relieve the world of the German 
potash monopoly. Who knows what legacy geological ages have left us, if we 
but search and find ? The reward will be great for the prospector who is lucky 
to strike potash in quantity, and he will be a benefactor to the nation as it 
will mean a great national asset, cheaper sources of potash for agriculture, 
meaning cheaper food stuffs, potash for industrial operations and potash for 
export to compete against Germany and strike a blow at one of Germany’s 
great commercial assets. Considering the area of the British Empire and the 
different climatic conditions under which it exists, there is probably more 
chance of potash deposits being found under the British Government than 
under other Governments. 


Tables showing the proportion 
plants. 

of ash 

Ash 

and 

potash 

Potash 

in 

various tropical 

Acacia diabetes 

... 

32 

% 

13*8 

% 

on ash 

,, decurrens twigs 


5*3 


0*8 


on dried sample 

,, young melanoxylon 

2*3 


0*56 


,, 1. 

Adhatoda vesica 


2*16 

%» 

20*1 


on ash 

Albizzia niolluceana ... 


5 6 

., 

116 


on dried sample 

,, prunings 


4*4 

»i 

22*8 


on ash 

Artemisia Vulgaris (Worm Wood) 

7*1 

. i 

37*8 


,, 

Bodi plant ( Psoralea corylifolia )... 

9'28 


22*18 


,, 

Cardamom leaves 


7*2 


20*2 



„ stem 


3*3 


13*3 



„ fruit 


7*7 

i, 

31*7 


,, 

Cashew nuts 


— 

1i 

0*64 


on sample 

Castillo leaves 


14*24 

»> 

13T0 


on ash 

„ twigs 


4*86 

1* 

24*3 

. < 

,, 

Castor seeds 


3*2 


0*5 

11 

dried sample 

Cocoa young red leaves and twigs 

7*5 


40*1 


on ash 

„ young leaves and twigs ... 

7*2 


39*7 


,, 

„ older twigs 


5*3 

M 

29*1 


i. 

„ twigs fully developed 

8*1 

n 

9*2 

11 

M 

„ leaves young developed ... 

7*8 

11 

19*2 

i* 

1 * 

„ „ fully developed 

115 

1) 

6*6 

♦ * 

,, 

„ „ fallen ... 


13*1 

11 

1*2 

ii 

11 

Coconut husk (dry) ... 


5*3 

11 

47*0 

i* 

,, 

„ Shell 


1*3 

11 

26*5 

ii 

‘ ,, 

„ Pinnae mid-rib ' 

fallen 

2*2 

11 

2*9 

n 

11 

„ Pinnae 


10*9 

11 

IT 

n 

11 

„ Leaf mid-rib * 

... 

3*2 

11 

0*6 

it 

11 
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Citronella Grass 

Ash 

63 % 

Potash 
10 „ 

on dried sample 

Crotalaria incana 

96 „ 

2*4 

’’ 


,, laburnifolia 

67 „ 

1 *81 



,, juncea 

40 „ 

141 


on ash 

Dadap leaves 

74 „ 

10 

tt 

on dried sample 

t» m 

,, ,, fallen .. 

8'6 „ 

056 


Fern 

— 

2900 

tt 

on ash * 

Erthyrina lithosperma 

T3 „ 

35 1 


11 

Ground nuts (whole) 

3*8 

0*8 

11 

on sample 

„ „ fresh 

17 „ 

0*58 

tt 

11 

,, ,, fruits 

10‘0 „ 

2*9 

tt 

11 

H evea bark 

... 10'6 „ 

97 

tt 

on ash 

,, leaves 

44 „ 

25*8 

tt 

tt 

„ old 

4*4 „ 

4*7 

tt 

M 

,, wood 

6'0 „ 

13 5 

tt 

11 

,, seed husk 

1'6 „ 

0*31 


on sample 

,, ,, meal 

3*4 „ 

— 

t' 


,, latex 

0 33 „ 

43*0 

% 

on ash 

,, crepe 

0*4 

23*4 


n 

,, biscuit 

0*4 „ 

26*4 

t t 

»i 

Indian corn 

— „ 

0*33 

7 ' 

on sample 

Conway am grass 

... 107 „ 

13*4 

t * 

,, ash 

Kepitiya leaves 

91 „ 

0*65 

t t 

,, sample 

Leucana glauca 

6'3 „ 

25*1 

1 t 

,, ash 

Lemon grass 

95 „ 

3*0 

1 1 

,, sample 

,, ,, fresh 

20 2 „ 

0*65 

,, 

tt tt 

Marsilia 

131 

2*6 

1 1 

tt tt 

Micania scandens 

76 „ 

42*8 

1 > 

,, ash 

Neem Husk 

136 „ 

0*75 


,, sample 

tt 11 

,, Poonac 

90 „ 

1*69 

It 

Pass ill ora feetida 

,, roots and woody stems 

3*64 „ 

1*574 


,, ash 

,, leaves, tendrils, fruits 

1006 

13*84 

„ 


,, green stems 

3'8 „ 

20*84 


,t 

Psorolea corvlifolia ... 

978 „ 

22*18 


♦ I n 

Phaseolus lunatus 

77 „ 

30*1 


i i n 

Pithicolobium saman ... 

50 „ 

177 


,, sample 

Sesbania aculeata 

6*2 „ 

15*6 


,, ash 

Sophora glauca dry ... 

5*5 „ 

24*1 


11 , 

Suriyatrec 

. 10*3 „ 

26*8 


tt tt 

Sunllower 

— 

2*0 


„ sample 

Teph rosia can di da 

5*2 „ 

31*6 

tt 

,, ash 

,, hooker iana 

4'4 

29*0 


11 tt 

,, purpurea ... 

5*9 „ 

24*0 

t } 

tt tt 

Tobacco 

. 160 „ 

25*9 


tt tt 

Vigna catjang dried ... 

147 „ 

3*46 


,, sample 

,, ,, fresh ... 

3 03 „ 

0*73 


tt tt 

Tapioca stem 

47 „ 

22*1 


,, ash 

M leaves 

8'6 „ 

14*6 

tt 

tt tt 

These figures are estimated on the sun-dried material. 
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COCONUTS. 


CASSAVA AS A CATCH CROP WITH 

COCONUTS. 

In his recently issued book, Thk Coconut, Professor E. B. Copeland, 
Dean of the College of Agriculture in the Philippines, discusses very impar¬ 
tially the question of catch crops in coconut cultivation. He argues that any 
catch crop must take something from the fertility of the soil, and that this by 
itself is bad for the coconuts. On the other hand coconut growing is a 
business, and the planter will prefer to grow another crop with the coconuts 
if thereby he can secure a greater profit. If labour conditions permit it will 
be found that under any reasonably good market conditions, there are various 
crops which can be taken from the ground and made to pay some profit above 
the cost of raising them and purchasing manures more than sufficient to 
replace what they take from the soil, and “ that their culture will keep the 
coconut plantation in better condition than can be expected if attention is 
devoted to the coconuts alone*” 

Professor Copeland insists that catch crops will prove unprofitable in 
the long run, even if they give immediate returns, unless manuring is prac¬ 
tised ; but, “if such a return is made, and in full measure, the coconuts will 
fare better for the operation : because the food of the catch crop is taken 
from the area between the coconuts, and the fertilizers can be applied more 
immediately by the neighbourhood of the young trees. And this is bound to 
result in their growing more rapidly than they would if they had all the ground 
to themselves, but were not helped to reach their tood. ,f 

He then discusses the labour question and what should be done if catch 
crops are not employed ; and instances a case in which as the result of keep¬ 
ing the ground cultivated, trees six years old were six inches more in diameter 
than those in a control plot, kept clean weeded, but without the ground being 
worked. 

The conclusion the author draws is, “ This is indeed a very striking result, 
and it may prove, as the trees produce, that the money spent in cultivation 
pays better returns than it would have done if used in planting and giving the 
merely necessary attention to a larger number of trees. It is my personal 
opinion that under most labour conditions, such care cannot profitably be 
given to coconuts, and I am sure that where it is practicable to this extent, 
it is advisable to raise catch crops.” 

The next point Professor Copeland deals with is that coconuts can be 
left to take care of themselves, after describing how such lack of proper care 
results in trees below the proper size, in delay in coming into full bearing 
and reduction of the crop when they reach full bearing, he concludes :—“ In 
spite of the fact that a great many people treat their coconuts in this way, I 
do not believe that any who has observed the matter carefully enough to frame 
a sound opinion will hold that the money invested in such plantations lias 
been used to the best purpose.” 
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“ Taking up now the other assumption, that a catch crop is to be culti¬ 
vated, choice must be made among the various crops which in different places 
are used for this purpose. The catch crop must be one which does not need 
to keep the land for a long enough time to interfere with the development of 
the coconuts, or to have to be sacrificed when the coconuts need the w ? hole of 
the ground—this is equivalent to saying that it must be a crop which can 
either be removed at the end of not more than three years, or which can 
endure being shaded after that time by the coconuts. In spite of the fact that 
it has already been advised that if any catch crop be grown a return of ferti¬ 
lizers be made to the soil to balance what the catch crop removes from it, it is 
advisable in choosing the catch crop to give the preference to one which is 
known not to make too heavy demands on the soil’s fertility. For instance, 
tobacco, if at all intensively grown, makes very heavy demands on the fertility 
of the soil. In other respects it would be a valuable catch crop, but for this 
one reason it is not in general to be recommended. So far as possible, it is 
advisable to give the preference to a catch crop which will be consumed on 
the ground, rather than to one which provides an article of commerce which 
contains in considerable quantity any mineral foe d ; and a catch crop whose 
seed or grain only is sold from the plantation is better than one of which the 
whole plant is sold.'’ 

Professok Copeland then discusses the advantages and disadvantages as 
catch crops with coconuts, of rice, corn, abaca or Manila hemp (Musa textilis) 
and finally cassava or manioc, concerning which he says :— 

“ My own preference in the choice of a catch crop, if it is possible to 
utilise it, is manioc. Manioc is an exceedingly heavy producer and can be 
made to pay a very large return for the use of the land. This can be done 
either by feeding the roots to stock, which however can be recommended 
only with certain qualifications, and often only with certain treatment, or by 
using the roots for the manufacture of starch or alcohol. This is not the 
place to divseuss these industries. They are distinct and separate from coconut 
culture, and must be understood both in their industrial and their market 
relations before they can safely be undertaken. Where market conditions are 
satisfactory, it is practically certain that the production of manioc starch or 
alcohol can be made in two crops to pay for the necessary manufacturing 
equipment, for the clearing of the land, planting of both crops, and the culti¬ 
vation needed by the land, and the return of fertilizers, and still leave a good 
profit for the operation of establishing the plantation. 

“ There are various crops, of the garden rather than of the field with 
which this can be done on a small scale, but there is no other which makes 
such slight demands upon labour, nor which can safely be undertaken on so 
large a scale, the reason for the last statement being that the manufactured 
products from the manioc are not perishable, and are marketable on the 
world's market. 

“ There is a superstition, or it might be more respectful to say belief, that 
manioc is an exceedingly hard crop on the soil. This is caused by the practice 
formerly common in the Malay Peninsula of clearing land for manioc, and 
abandoning it, to return to grass or bush, after harvesting two or three crops. 
There is no doubt that land treated in this way deteriorates very rapidly. 
In the Philippines land is very commonly treated in exactly the same way, 
except that the crop temporarily raised on it is usually rice. Still nobody 
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believes that rice is distinctly a hard crop on the soil; and neither, as a matter 
of fact, is the manioc. The soil would deteriorate almost as rapidly if the 
rice or the manioc were ploughed under and nothing at all taken away from 
the ground. Observation has given me considerable confidence in the opinion 
that the soil does not deteriorate as rapidly in manioc as it does in rice. This 
has little to do with the relative rate of removal of mineral food, but is simply 
because the manioc keeps the soil more nearly in what may be called its virgin 
condition.”—W. F. G. in Trinidad and Tobago Bulletin, XIV, 2. 


THE GRAPE FRUIT. 

The grape fruit, so named in America, is familiar to us under the name 
of pumelo which is derived from the two Latin words pontunt and utelo . 
Other names for it are Shaddock, so named after Captain Shaddock who 
introduced it into India, and pompelmousse. It is the Citrus dccumana of the 
botanist. The name grape fruit is said to have been given to it owing to the 
fruits being borne in large clusters, but as this characteristic is tending to 
disappear under cultivation, only 2 or 3 larger fruits being produced instead 
of a number of smaller ones, it is reported that the U.S.A, Agricultural 
Department has decided to discard the name in favour oi the older and more 
popular term pumelo. If this be so it is a move in the right direction, as the 
adoption of fancy names gives rise to unnecessary contusion, the extent of 
which will be understood when it is stated that the Secretary f this Society 
not long ago received an order for plants of the “grape fruit” and “grape 
nut,” the latter being a trade name for a manufactured cereal food 

According to an exchange the Florida crop of the grape fruit amounted 
in 1913 to 3,125,465 boxes as compared with 5 million boxes of oranges. 
Besides Florida, which practically monopolises the market, Louisiana and 
California are also taking up the cultivation of this fruit which is very popular 
as an item in the American breakfast menu. 


AGRICULTURE IN SURINAM. 

Surinam, or Dutch Guiana as it is otherwise known, has a temperature 
ranging between 72 Q and 92° F. and an average annual rainfall of 92 inches. 
The chief agricultural products are cocoa, coffee and sugar. Mr. F. S. 
Lawton, writing in the Tea and Coffee Trade Journal, gives a sketch of the 
agriculture of this little colony which comprises only 57,900 sq. miles. In 
1913 there were estimated to be 14,000 acres under cocoa plantation besides 
a good deal grown by small owners. In that same year the export was about 
150 tons and in the year following (1914) about 185 tons, 93 per cent, of 
which went to the States. 

Coffee flourishes here. The Arabian variety has given place to the 
Liberian which is planted together with rubber, the rubber affording the 
necessary shade for which “coffee-mamma” (Erylhrina ghwui) used to be 
grown. When in full bearing a crop of 1,100 lb. of dry coffee per acre may 
be expected. In 1913, 200 tons of Liberian coffee \v-re exported, and last 
year 336 tons, while the cultivation is extending rapidly, 
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RUBBER. 

-—t—- 

THE PLANNING OF EXPERIMENTS WITH 

RUBBER. 

M. BARROWCLIFFE. 

Experiments with rubber trees are liable to incur many unsuspected 
sources of error, with the result that various experiments have obtained very 
contradictory conclusions. Even after taking the greatest care in the 
selection of the trees for the different plots it is of the utmost importance that 
the daily records of each plot should be recorded at least six months before 
the commencement of the experiment. In addition to comparing the yields 
of the different plots amongst themselves it is necessary to know something 
of the performance of each individual plot both before and during the 
experiment. This is best realised by plotting the yields of the plots in the 
form of graphs during the whole period of the observations. In this way a 
more comprehensive and accurate view is obtained of the extent and duration 
of the action of the manure or other factor under investigation— Monthly 
Bulletin. 

THE VALUATION OF PLANTATION RUBBER. 

J. M. A. WYNAENDTS VAN RESANDT. 

The subject with which it is proposed to deal in this article is that of 
the market valuation of plantation rubber, and the question will be raised 
as to whether planters now obtain for rubber sold its actual value. 

Many planters find matter for astonishment in the fact of widely 
differing prices being fetched in the market by different lots of rubber from 
the same estate. The reason frequently given for these divergences is an 
apparently trifling difference in colour, or the fact of one lot not being 
so “ nicely ribbed M as another. 

The writer received the other day a letter stating that the rubber from 
a certain estate, although considered as being of standard f, a. q ., fetched 2d, 
less than top price, the only reason being that the sheets were nut ribbed . 
This shows quite plainly that plantation rubber is given a valuation largely 
on its appearance. This position is surely absurd. 

A solution of this question would be the standardization of all planta¬ 
tion rubber. Notwithstanding all the trouble and the efforts of some 
prominent men, the standardization of plantation rubber is still far from 
solved. It is obviously possible to make a standard product on each estate, 
but it is more difficult to make the same standard quality on all estates. 
'Rais would only be possible if everyone worked with the same machinery, 
used the same method of manufacture, the same smoking material, etc. So 
long as the conditions on the various estates are so different, it will be almost 
impossible to produce a standard product. I cannot think that companies 
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would he willing to change their factories and machinery just to be able to 
make the same quality of rubber as their neighbours. If we had found the 
secret of making rubber as uniform as hard Para rubber at a minimum cost 
price we could do away with our present machines, replace them by more simple 
ones, and the standardization of plantation rubber would be accomplished. 
In such circumstances the appearance of the rubber would be the same, and 
it would therefore be difficult for buyers to maintain price differences 
according to appearance. Although many kinds of rubber come very near 
to hard Para in appearance, the right method of preparation has not yet been 
found, and I am afraid that until this has been attained our rubber will 
fetch a higher or lower price according to appearance. 

CENTRAL RUBBER STATION FORMED IN JAVA. 

At the Batavia Rubber Exhibition and Congress Mr. Poll, assistant to 
Professor van Itterson, proved clearly how little the appearance of rubber 
can be correlated to its inferior qualities. He told us that he had asked 
several estate managers to send him samples of their rubber and mark these 
samples in accordance with their higher or lower market value. It happened 
in several cases after these samples were vulcanised and tested that No. 1. 
which got the best price, was of less value to manufacturers than say No. 6, 
which obtained a poor price. This showed clearly the empiric and false 
basis on which the rubber was valued. 

At the close of the Congress Du. Lovixk, the Director of Agriculture in 
the Netherlands East Indies, asked some directors of estates, visiting agents, 
and leading planters to be present at a meeting he proposed to hold. At this 
meeting, at which the writer was present, he proposed the establishment of 
a central rubber station. This station would be provided with complete 
testing instillations and would have the following objects in view:— 

(1) To guide the planters as to the method of preparation to follow, 
after having tested their rubber. 

(2) To gi\e a certificate of the quality of the rubber which is sent to 
the rubber market. 

This, I think, is a most important matter, and it is to be hoped that in 
this way some influence will be exercised on the brokers and buyers of 
rubber in Europe. I know that in the Straits, F. M. S. and Ceylon there are 
testing stations of a kind, but I doubt if they are used for this purpose. I 
would therefore ask all rubber planters and those interested in plantation 
rubber to join the Java planters in their efforts to do away with the empiric 
valuation of their rubber. This can be reached by st ndardization, and a 
step in the right direction would be made by establishing central rubber 
stations (all working upon the same lines), and sending a certificate showing 
the qualities after testing of an average sample of each consignment. The 
directors of rubber companies at home can do a great deal to help us. It 
frequently happens that the directors accept forward contracts for crepe as 
well as for smoked sheet. In this way it is already impossible for the 
manager to make only one kind of rubber. If only block rubber, similar as 
being made on Lanadron Estate, were made it would be difficult to do any 
“ hand testing. ” 

Dr. Lovink, our Director of Agriculture, has taken the initiative in the 
establishment of a central rubber station, on the lines as above explained. 
What countries and planters will join us and help to put an end to the 
fancies and caprices inseparable from the present system ?— India Rubber 
Journal, 
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THE RUBBER TRADE IN JAPAN. 


The Japanese rubber trade lias not escaped the effects of the British 
embargo on the export of rubber from home and colonial ports. Ceylon and 
the Straits Settlements have i;i the past formed the chief source of the Japanese 
crude rubber supply, and the continuance of the embargo for a prolonged 
period would naturally have meant serious loss to the manufacturers of that 
country. The matter was taken up by the foreign and agricultural depart¬ 
ments of the Japanese Government and requests made that Great Britain 
except Japan from the embargo conditions; resulting in an arrangement, 
effected March 3, by which the embargo has been lifted on rubber exports 
to Japan, on condition that the Government of this country shall control 
re-exports and also the exports of manufactured rubber goods so that they 
positively shall not reach any enemy country. The ordinance issued by the 
Department of Agriculture and Commerce, under date of March 3, states that 
any person desiring to export crude rubber or rubber goods must make appli¬ 
cation to the Minister of Agriculture and Commerce, naming the variety and 
quantity of the goods to be exported, the ports of shipment and destination, 
the name of the consignee and the trade-mark. Any person exporting goods 
without official permission is liable to line and imprisonment. Applications 
for permit to ship goods to British and Russian ports are especially likely to 
be granted. 

The export trade of this country has in the past been chiefly with China 
where there is a demand of jinrickshaw tyres and also a small but gradually 
increasing trade in rubber tyres for bicycles. Chinese roads, however, are 
not especially suited to bicycles, and until these are improved there will 
probably not be any very large export of this commodity. So keen a competi¬ 
tion has developed during the past year in the Japanese tyre trade that one 
of the large companies—the Dunlop Rubber Co. (Far East) Limited—has 
changed its policy of distribution and is now seeking an extension of its trade 
with China rather than among home consumers. 

Japanese planters now control in Johore and Borneo 46 plantations on 
which rubber is cultivated. These plantations cover an area of 92,871 acres, 
of which 39,045 acres are under cultivation, with 31,813 acres planted. Some 
of this area was opened as early as 1906, but the greater portion of it, or 
about 27,750 acres, came under cultivation during 1910 and 1911. The num¬ 
ber of labourers employed on these various estates ranges from a very few on 
the smaller plantations up to 1,053—this latter number being employed on 
the Batu Pahat Rubber Estate at Suligartcn.— India Ruubkh World. 


MANURING RUBBER. 

The object of this experiment was to determine the advantage, if any, 
in the use of the ordinary fertilizers to increase the yield of rubber during a 
tapping season. A block of 1,000 trees was divided into 30 plots numbered 
to 10. The odd sections were left unfertilized for check, and the even 
sections fertilized with equal amounts of phosphoric acid in the form of 
superphosphate, potash in the form of potassium sulphate* and nitrogen in 
thfe forms of sodium nitrate and ammonium sulphate. The trees -were 
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measured at the beginning and at the end of the experiment. The sodium 
nitrate was divided into four applications, but rainy weather destroyed the 
results of the tapping after the last application, so that the results are 
tabulated for only three series of tappings with three-fourths of the nitrate. 

Ten tappings were made during September, October, and November, and 
five during February. Sodium nitrate was applied just before each of the 
tappings. In the three series of tappings, results per tree were as follows:— 

EFFECT OF FERTILIZERS ON YIELD AND GIRTH OF 
RUBBER TREES. 






Girth of Trees. 

Plot 

No. 

Fertilizer. 

Yield. 

.... 

i 

. . 

... 



'At 

beginning 

At end of ex 



• 

jof experiment. 

peiimcnt. 



O/.S. 


Inches. 

Inches 

1 

No fertilizer 

1 54 


16 

17*9 

2 

Superphosphate, 375 pounds, <K: 






potassium sulphate, 125 pounds 

1 '57 


15 97 

18 5 

3 

No fertilizer 

ri 


1575 

196 

4 

i Superphosphate. 375 pounds ; 






potassium sulphate,‘125 pounds; 
and ammonium sulphate 375 

i 

1 





pounds 

I r4 


17 23 

192 

3 

No fertilizer 

; 1 32 


1ft "9 

19 

6 

Superphosphate 375 pounds. 






potassium sulphate 125 pounds, 






and sodium nitrate 375 pounds 

! 14 


16 34 

18*4 

7 

No fertilizer 

1 43 


15*55 

18*4 

8 

Ammonium sulphate 375 pounds 

1 '55 

, 

1478 

16*5 

9 

No fertilizer 

| 1 44 


16*5 

181 

10 

Sodium nitrate 375 pounds 

! 148 


15 2 

177 


Comparing the yield per tree from each of the fertilized plots with the 
average from the two unfertilized plots on either side, plot 2 exceeded plots 
1 and 3 by 19 per cent.; plot 6 exceeded plots 5 and 7 by 5 per cent., plot 8 
exceeded plots 7 and 9 by per cent., and plot 10 exceeded plot 9 by 3 per 
cent. Had all the scrap been collected, the nitrate-fertilized plots would 
have made a better comparative showing. The trees on these two plots 
retained more rubber after each tapping that had coagulated on the trees 
This was more noticeable in the case of plot 10, fertilized with nitrate alone. 

With the exception of plot 3, the largest increase in girth is in the 
section fertilized with superphosphate and potassium sulphate. Why it 
should be greater in this case than in that of the trees fertilized with these 
fertilizers plus ammonium sulphate or sodium nitrate is hard to say, but the 
same was noted in measurements of trees on which an experiment was made 
in 1909 and 1910. 
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In general, the results show an increased yield resulting from the use of 
fertilizers. The increase varies from 3 per cent., in the case of nitrate alone, 
to 19 per cent., in the case of superphosphate and potassium sulphate. 

Superphosphate and potassium sulphate, in combination with ammonium 
sulphate, show a greater increase than the same two in combination with 
sodium nitrate. Superphosphate, potassium sulphate, and sodium nitrate 
show an increase of 19 ounces between the first and third tappings. The 
largest yield per tree was obtained from superphosphate and potassium 
sulphate. The next largest from ammonium sulphate alone, though this was 
only 0*07 ounce greater than that obtained from three-fourths as much sodium 
nitrate. The difference in cost of material and application would perhaps be 
the determining factor in deciding between these two. The largest difference 
between the yield of fertilized and adjacent unfertilized trees was also 
obtained in the case of potassium sulphate and superphosphate.— Kept. of 
the Hawaii Exi>t. Station, 1914. 


CEYLON OUTPUT, 1914. 

From January 1 to December 31, 1914, 35,318,269 pounds of native 
crude rubber was exported from Ceylon, as against 25,433,551 pounds 
during the same period of 1913; showing an increase of shipments of 
9,884,718 pounds. Considering statistics from August 1 to December 31, 
1914, during each of these hve months, in spite of the fact that the war was 
in progress, the exports of rubber from Ceylon were much heavier than for 
the corresponding period of the previous year—the aggregate increase 
amounting to 4,709,396 pounds. Although public auctions were suspended at 
the commencement of the war, and in spite of the fact that ligures 
representing private sales of rubbei are unavailable, statistics in hand show 
that 13,334,557 pounds of rubber was offered at public auction in Ceylon 
during 1914, as compared with 12,013,824 pounds in 1913, and 6,260,026 
pounds in 1912. Diamond-pattern smoked sheet was most in demand and 
was at a premium over other rubbers throughout the entire year. In fact, all 
good rubber was well sold, but there was a very small demand for the poorer 
qualities. The great European war has had but comparatively little effect 
upon the Ceylon rubber industry.— India Rubber World. 


According to Bradstreet’s (May 1st) the United States is the greatest 
producer, exporter, importer and consumer of tobacco in the world. The 
production of leaf of all sorts averages somewhat more than 1,000 million 
pounds a year, having a value of 100 million dollars. About a third of this is 
exported in normal years but at present the trade is dislocated, though 
manufactured tobacco is holding its own in spite of the war, thanks to the 
increasing trade with the Far East (chiefly in the form of cigarettes) and 
Oceania. The Western Tobacco Journal gives the total output of cigars 
and cigarettes in 1914 as 16.496,241,576 (pounds ?), with another 404,768,725 
for tobacco and snuff. 
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COCOA. 

-—- 

COCOA MANURING EXPERIMENTS 
IN DOMINICA. 

H. A. TEMPANY. 

Two series of experiments on manuring cacao were carried out: the 
original series began in 1901 and an additional series began in 1906. The 
nitrogenous manure was applied in the form of dried blood containing 12 per 
cent, of nitrogen, phosphoric acid as basic slag of 16 per cent, strength, and 
potash as sulphate of potash at 50 per cent. These manures were tried sepa¬ 
rately and together. Experiments were also tried with a mulch of grass, 
leaves and pods of Pithccolobium sanuin Benth. (at the rate of 100 lb. per 
tree), containing as percentages of the air-dry matter: nitrogen 2*116, phos¬ 
phoric acid 0 156 and potash 0’644. A parallel series of experiments was made 
using cottonseed meal as manure, containing nitrogen 4*5 per cent., phosphoric 
acid 1*2 per cent, and potash 1*2 per cent. The arrangement of the plots and 
average results obtained are summed up in 


TABLE I. 


Plots. 

i 

Number ! 
of | 
trees 

Area 

in 1 

• 

acres 

Manurial treatment. 

Average yield 
of cured cacao, 
in lb. per acre 


s 



(1902-1913) 

1 

5! 

0*28 

None 

1190 

2 

\ 

64 ! 

0'29 { 

Basic phosphate 4 cwt. 

Sulphate of potash li cwt. 

]■ 1430 

3 

59 j 

0*36 

i 

Dried blood 4 cwt. 

1405 

4 

44 j 

| 

0'29 | 

Basic phosphate 4 cwt. 

Sulphate of potash li cwt. ...1 
Dried blood 4 cwt. ...i 

ij 1653 

5 

49 

037 

Mulched with grass and leaves 

1798 




i 

(1907-1913) 

6* 

46 

025 

Mulched with grass and leaves 

1934 

7 

51 

025 

Cottonseed meal 

1751 

8 

82 (74) 

0'414 

None 

937 

9 

84 (78) 

0373 

Mulched with grass and leaves 

1612 


These results show clearly the effects of the various forms of manurial 
treatment; the best result was given by the plots mulched with grass and 
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leaves, while the plot with complete manure came next. Examination of the 
results for each year shows that under orchard cultivation a period of from 
three to live years will usually be required before the trees settle to the state 
of productivity conditioned by the treatment applied. 

Analyses of the soils (which are light and sandy) show that on certain 
plots, particularly those mulched with grass and leaves, there is a considerable 
accumulation of nitrogen, probably due to bacteria of the Azotobacter type. 
Laboratory experiments suggest that, in view of the small content of calcium 
carbonate, the ammonia formed in the early stages may serve to neutralise 
the citric acid formed later. A study of the soil moisture conditions indicates 
that while adequate covering and shading of the soil surface affect the moisture 
content of the upper layers of the soil to a marked degree, none of the manu- 
rial methods practised have exerted any appreciable direct effect on the 
moisture-retaining properties of the soil. 

With regard to soil temperature, shade has a very favourable effect in 
maintaining it almost constant at tlie value of the air temperature during the 
coolest portions of the day, which is very suitable to the delicate nature of 
cacao plants, at any rate when young. A study of the relation between the 
yield and rainfall shows that a very heavy rainfall tends to diminish the yield. 

Owing to the importance of mulches in tropical agriculture, the analyses 
of some of the materials used for this purpose are given (see Table II). 


TABLE II.—Composition of mulch in percentages of air-dry material. 


1 

Atidro- 
ftogon 
cari- 
(osns L. 

Cymho- 
pogott 
ct trains 
Stapf 

Mixed 

grass 

1 

Grass 

for 

mulch 

Clippings 

from 

Gliricidia 
macula ta 

Pods of 
Pithccolo - 
biuni 
saw an 
Benth 

Moisture at 100°C. 

13'42 

13 03 

9‘97 

1083. 

11 69 

1680 

Nitrogen 

066 

051 

083 

074 

372 

260 

Phosphoric acid ... 

004 

0'37 

0'22 

0'22 

040 

— 

Potash 

097 

116 

080 

0'99 

— 

— 


—Monthly Bulletin. 


CLAYING COCOA. 


The process of claying cocoa, which consists of coating it with a thin 
covering of very fine ferruginous clay, was originally adopted with the object 
of preventing the bean from becoming mouldy in wet weather, to keep it 
bright and uniform in appearance, and to help to preserve its aroma. 

. According to the West India Committee Circular the practice was 
introduced from Venezuela and first applied to fine estate cocoa, but with 
regard to that type it had not been practised to excess, fn 1913 , however, 
it was found that some small dealers were claying more or less immature 
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cocoa to excess, chiefly obtained from small holdings, with the result that 
complaints were at once received. There is little doubt that in many cases 
the offenders were prompted by a desire to increase the weight of the cocoa. 
Thanks to the action of the Trinidad Chamber of Commerce, the Agricultural 
Society and Cocoa Planters’ Association this excessive and fraudulent 
claying has now' been put an end to. 


COCOA EXPERIMENTS IN BRITISH 

GUIANA. 


J. B. HARRISON AND S. H. BAYLEY. 

Manurial experiments carried out on cocoa trees during live years 
(1909-13) have furnished the following results :— 

I 

j Yields in lb. per acre. 


Idols. 

! Wet 

! Yield. 

Cocoa. 

; Probable 
Error. 

j 

Cured Cocoa. 

x r• , j Probable 
i icld. 

• Error. 

Nos. 1,4, 7, 11 and 16. No manure... 

| 5.762 

+ 196 

2,080 

! 4 71 

i 

,, 3, Band 13. Heavily mulched... 

,, 12 and 18. Sulphate of Am- 

j 7,482 

i 

4- 289 

2,699 

1 

+ 113 

! 

monia 

,, 6 and 14. Superphosphate of 

5,440 

+ 426 

1,963 | 

i 

| 4 155 

lime and sulphate of potash... 

,, 5, 10 and 15. Superphosphate 

7,492 

4 460 

2,705 

i 

| 

+ 154 

and sulphate of ammonia 

No. 9. Sulphate of potash and sul¬ 

6,56 

j 

4 485 

2,375 

4 213 

phate of ammonia 

Nos. 2 and 17. Superphosphate, 
sulphate of potash and sul¬ 

6,208 

4 596 

2,242 

4 217 

phate of ammonia ...| 

6,801 

4- 271 

2,465 

4 99 


Taking into account the probable errors, the highest total yield of cocoa 
during the five years has been on the heavily mulched plots which gave a 
minimum increase of about 435 lb. of cured cocoa, or about 84 lb. per acre 
over the mean of the five control plots. 

The value of this increase is about $52 and the cost of the mulching 
approximately $66. On the other hand the application of sulphate of potash 
and superphosphate of lime, costing approximately $14 during the five years 
gave a minimum increase of 400 lb. of cocoa worth about $50. The quick 
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acting nitrogenous manure—sulphate of ammonia—somewhat lessened the 
yields both when applied alone and in conjunction with superphosphate and 
sulphate of potash. 

The results obtained in 1913, during which no manures were applied, 
showed that a residual effect remained from the previous years only in the 
case of the mulched plots and those receiving both superphosphate and 
sulphate of potash, while, where sulphate of ammonia had been applied, the 
yields were lower than in the case of the unmanured plots. 

Liming experiments carried on 36 plots showed no beneficial effect 
during the five years. 

The effect of decreasing the shade, improving the tillage, drainage and 
sanitation of cocoa trees is seen in the results obtained from two acres of trees 
taken over by the Agricultural Department in 1910. During the List live 
years the yields have steadily increased from a mean of 1.064 lb. to 4,494 lb. 
of cured cocoa. Further experiments on the reduction of shade were carried 
out in 1913 on the same plots. 

The results were as follows 

Per acre of 300 trees. 

No. of pods. Lb. of pulp. 

Heavily shaded ... 5.589 1,204 

Very lightly shaded ... 9,546 1,823 

The writers consider that the removal of shade has a greater influence 
on the yield of the trees than the improvement in drainage and cultivation.— 

Monthly Bulletin. 


PLANT NUTRITION. 


The fundamental problem in plant nutrition is the production of sugar 
in the green leaf, but the investigation is seriously hampered by analytical 
difficulties. During the past three years considerable improvements in 
method have been effected by Mr. Davis and his assistants, Messrs. Daish and 
Sawver, and this year satisfactory prbof has been adduced of the presence of 
free pentoses in the leaf and a method has been elaborated for determining 
them. 

The complete method now allows of the determination of cane sugar, 
maltose, dextrose, levulose, pentoses, starch, and pentosans in the leaf. It 
has been used for numerous analyses of leaves and stalks plucked at regular 
intervals during the day and night, the results of which will be discussed 
later. 

Equally important from the standpoint of crop production is the formation 
of starch in the grain. Analytical difficulties have hitherto prevented a 
satisfactory investigation, but this year the determination of starch has been 
put on a satisfactory basis. The existing methods may give rise to an error 
equal to 20 per cent, or more of the starch present: in the ordinary diastase 
method, for example, a loss of this magnitude may arise from the precipitation 
of dextrin during the preliminary processes of precipitation. A new method 
has therefore been devised, based on the fact that the enzyme taka-diastase 
transforms starch quantitatively into maltose and dextrose, no dextrin being 
forftied: thus the errors of the ordinary method are obviated. This is 
apparently the only trustworthy way of estimating starch in plant tissues, and 
it is now being used for wheat and liarley grown on the Rothamsted plots.— 

Rothamsted Expt. Stn. Ann. Rept. 1914. 





July, 1915 .] 


27 


TOBACCO. 

- ^ - 

CHANGES OF NITROGENOUS SUBSTANCES 
DURING THE CURING OF TOBACCO. 

L. BERNARDINI. 

'Hie artificial curing of tobacco, invented by Angeloni, may be regarded 
as the fusion of the two processes, curing and fermentation, into one con¬ 
tinuous process. The writer sets himself the task of investigating the 
changes that take place in the nitrogenous substances during artificial curing 
as compared with air curing; for the latter method, even after subsequent 
fermentation, docs not succeed in giving good results in the case of fine 
native tobaccos. 

The results of these researches were as follows:— 

(1) The artificial curing process does not produce any changes in the 
proteicl substance of the leaf. 

(2) In leaves cured by this process there are none of the soluble 
nitrogenous substances belonging to the amino-acids which occur in 
air-cured leaves. 

(3) In the artificial curing and air curing processes alike, the basic 
nitrogen contained in the leaves corresponds exactly to that present under 
the forms of nicotine and ammonia. 

The consumption of nitrogenous substances observed during artificial 
curing, therefore, takes place at the expense of the amino-acids which are 
completely used up, while the proteid substance and the nicotine remain 
unaffected.— Monthly Bpllkti x. 


TOBACCOS GROWN IN ITALY. 

DR. ERNESTO PANNAIN. 

The cultivation of tobaccos from foreign seeds is more important than 
that of native toraccos and the yield is twice as great. On the whole, how¬ 
ever, the yearly output of the country (about 20 million pounds) is barely one 
quarter of the quantity that is bought every year by the monopoly. This 
production might be very considerably increased, because the cultivation of 
tobacco is as profitable as that of any other staple. The conditions of climate 
and soil in Italy are almost everywhere favourable to this crop, the yield per 
acre is often superior to that obtained in the greatest centre of production and 
the quality of the product is generally very good. The Kentucky of some 
regions, such as Roman Campagna, Tuscany, Abruzzi, Calabria, and the district 
about Salerno bears comparison, as regards strength and taste, with that of the 
United States. Virginia tobacco has also given good results in several regions 
and the Levantine tobaccos, especially Xanti Yaka, grown in the provinces 
of Lecce and of the Abruzzi, have such an exquisite aroma, perfume and 
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delicacy of texture that they can stand the competition of Macedonian 
tobaccos even on foreign markets. 

Certain difficulties are met in growing this crop ; in order to obtain leaf 
tobacco complex operations are necessary and these may be divided into two 
groups: (a) agricultural or fanning operations and (b) industrial operations. 

The former include: preparation of the soil (ploughing, spading, 
manuring, etc.), sowing, transplanting, hoeing, earthing up, topping and 
harvesting, which arc performed as tor any other crop. The industrial 
operations ars divided into curing and fermentation. By curing, the green 
leaves, either threaded together or left on their stems according to the system 
of harvesting, are subjected to a series of treatments during which, owing to 
the action of the oxygen of the air, of moisture, of the sun’s heat or of 
artificial heat, they undergo a profound transformation in their external 
characters and in their chemical composition. The bright green colour 
becomes yellow, chestnut or brown according to the system followed. The 
greater part of the water content is eliminated, the tissue becomes more tough 
and elastic, the characteristic perfume and aroma of tobacco is developed, 
while the oiganic substances contained in the leaf act and react upon each 
other. These complex alterations are then completed by fermentation, which 
is brought about by packing the cured leaves in small bales covered with 
canvas, in wooden casks or in large heaps, opportunely moving them so as to 
prevent the heat produced by fermentation and chemical reactions from 
becoming too great and thus damaging the product. 

Before fermenting the leaves, they are classified and made into bunches 
(affascicolamento) and the leaves are detached from the stem when this has 
not already been done at harvest time ( sfogliettaiura ). Of all these manipula¬ 
tions curing requires most care because it is during this process that the 
tobacco is formed. As with the best grapes very bad wine can be made if 
the complex operations involved in wine-making are not carefully carried out, 
so an excellent plant of tobacco can yield a very inferior product if curing is 
done carelessly. 

The production of the raw tobacco is thus a real agricultural industry 
which requires special technical knowledge on the part of the growers, and 
the product will be all the better the more the growers are aware of the 
importance and the delicacy of the various operations they have to carry out. 
Very often it happens that plants grown on adjoining plots under the same 
conditions of climate and culture, and which are identical in the green state, 
give rise to quite different tobaccos according to the care with which the 
curing is carried out. 

In order to improve, and consequently, to develop the production of 
tobacco it is indispensable that tobacco-growing should be considered as a 
great agricultural industry. Considering the nature of curing operations it is 
not always possible for every small grower to have the necessary equipment 
and skill; it should therefore be done by suitable establishments in each area 
of production. And it would also be a great advantage if the grower were 
left free either to export his tobacco or to sell it to the Monopoly.— Monthly 
Bulletin. 
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SUGAR-CANE. 

..—- 

SUGAR-CANE IN WESTERN INDIA. 


The cultivation of sugar-cane is the most paying industry to a cultivator 
in Western India wherever irrigation facilities exist. 

This is largely due to the extent of the local market there is for the 
outturn which is very largely the unrefined sugar (gul). 

The climatic conditions are obviously unfavourable ; but when a 
cultivator is given the privilege to put on his land water in unlimited 
quantities, then the only limiting factor becomes capital. 

The manuring and watering is perhaps the heaviest ever given to sugar¬ 
cane in any part of the world. The costs of cultivation and marketing the 
outturn as crude sugar varies from Rs. 350 to Rs. 500 per acre but the gross 
profits realised may be anything from Rs. 400 to Rs. 800 per acre. 

In irrigated tracts, frost is the limiting factor in distribution. Whilst 
short-season canes are available still they do not give as good outturns both 
in quantity and quality as do the varieties that need at least twelve months 
to mature. 

Consequently, the profits arc less even so that other garden crops 
become more paying. 

RATOON, ROTATIONS AND MIXED CROPS. 

The crop is never ratooned except in the Poona district. More than 
one ratoon crop is rarely, if ever, taken. Ratooning has not been found to 
be economical. The outturn of the ratoon crop is never so heavy as that of 
the plant canes whilst weeding becomes a very heavy item of expense. 
Deep-rooted grasses and other weeds become rapidly and thoroughly 
established. They make irrigation impracticable ; the land becomes foul 
and deteriorates in physical condition. The cost of bringing such land back 
again to the necessary tilth is rarely within the means of the small proprietor. 
Waterlogging and the rise of salts often appear in quick succession. These 
are largely due to the heavy waterings whilst the natural drainage of the 
tract is not attended to. For these reasons, sugar-cane is never grown 
continuously. Good cultivators recognise the necessity of a rotation that 
will enable them to clean and thoroughly cultivate the land. 

Cane is rotated with dry crops or other garden crops as ginger, turmeric, 
potatoes, etc. Often 4 to 6 years are allowed to intervene between two 
crops of cane. 

A rotation that is considered good is : — 

Isl Year .— Sugar-cane, 2nd Year .—Sorghum (rain-fed ; thrives on the 
residual manures ; gives an opportunity to clean the land). 3rd Year .— 
Spanish peanut or Small Japan (early varieties of groundnut ) or San (as 
green manure). 
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In the intensively cultivated garden lands, along the coast, near Bombay, 
the order of crops taken are :— 

1st Year.- Betel-vine. 2nd Year .—Ginger (or Turmeric ). 3rd Year 
—Sugar-cane. 4th Year. —Plantains. 

Catch crops are often taken during the first three months of the growth 
of the cane. Maize is a very popular crop because it attracts the stem- 
borer which then seldom attacks the cane. The crop is taken solely for 
fodder purposes. (Fodder is always an acute problem with the Deccan 
cultivator.) 

Other catch crops are onions, cucurbits, Cyamopsis psoralioides , (as 
green manure and vegetable), castors and tobacco. 

Tobacco is planted along the water-courses and takes about five months 
to mature after the seedlings are transplanted. 

This combination is not good because the cane commences its period 
of rapid growth after the first three months and then chokes out the tobacco. 

A common combination of varieties to keep away jackals is often seen 
where hard reed-canes are planted on the outside. 

CULTIVATION. 

This is a very heavy item of expense to the cultivator. Nearly half of 
this expenditure can be reduced by one thorough ploughing with the Eagle 
gallows plough followed soon after by the disc harrow or Orwell’s cultivator. 
The Acme harrow prepares the best tilth for planting. 

The Planet Junior ridger has been found to be very effective as a 
ridging implement as well as in weeding and earthing. It has been 
estimated to save about one-third of the expenses of the after-tillage. 

In this case, it is the row system of planting that is economical. By 
this system, four lines of cane sets are planted in furrows that are about 
5 feet apart. 

In planting, the use of the terminal sets, i.e. the three or four internodes 
of the cane just below where the leaves are lopped off, has experimentally 
been shown to give better cane with an increase of 10 per cent, on the net 
profits. 

This top portion of the cane has been found to contain a larger percen¬ 
tage of reducing sugars, and also, that it adversely affects the quality of the 
crude sugar that is turned out. 

VARIETIES. 

The Manjri Experiments have brought out the superiority of an 
indigenous variety, Pundia. 

It is a soft, juicy and thick cane. It has an average content of 15 per 
cent, sucrose with a little more than i per cent, of reducing sugars. The 
cane is a gross and shallow feeder, needs heavy manuring and irrigation ; it 
needs to be acclimatized before it can be introduced into a new tract. 

The red and green varieties of Mauritius cane give a heavier yield but 
the juice is one per cent, inferior in quality to that of Pundia , besides, it 
takes tw r o months longer to mature than the indigenous Pundia . 

Other varieties need less w r ater and manure but they contain a larger 
per cent, of reducing sugars and the canes are harder to crush. 
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MANURING. 

It has been found that the quantity of manure necessary for maximum 
crop production bears a definite relation to the quantity of water applied to 
the land. 

The cultivators, generally, apply as much farmyard manure as they can 
get, i.e., about 30 to 60 cartloads. 

This they supplement with a top-dressing, as much, it is stated, as from 
2 to 3 tons of castor-cake or fish manure per acre. 

A summary of the results gained at the Manjri Experimental Station are 
as follows :— 

(1) The quantity of water used can be reduced to about one half. 

(2) Manures furnishing organic matter arc essential for successful 
cultivation. 

(3) Farmyard manure should be applied at the rate of 25 cartloads to 
the acre, or its equivalent in green crop manures, poudrettc or megass. 

In the latter instance, at least 5 cartloads of farmyard manure should 
be used. 

(4) A top-dressing equivalent to about 100 lb. nitrogen per acre applied 
in oil cakes, preferably safflower cake applied when the plants are 2 to 3 
months old is recommended. 

(5) If available cheap, half the above quantity of the top dressing should 
consist of sulphate of ammonia. (This has been found to give about 40 per 
cent, greater outturn than a top dressing of safflower cake alone). 

HANDLING THE OUTTURN. 

It has been found that the quality cf the g///* is not affected by manures 
but very largely by the time of harvesting. Experiments have been conduct¬ 
ed to ascertain the stage of maximum sugar content by the use of a Hrix 
Saccharometer and correlating its reading with actual analyses of the juice at 
different stages of the maturing cane. By this means a practicable method 
has been devised of ascertaining the “ ripeness” of the cane. 

The quality of the g/i/ turned out then depends on the operations 
connected with its preparation, e.g., clarification, speed of boiling, striking 
temperature and method of cooling. 

In crushing the cane, by means of the iron mills an increase of 14 to 
22 per cent, in the outturn of juice has been demonstrated over the 
country methods. 

The power crusher can effect a saving of Rs. 100/- per acre by its use, 
but to be economical needs an area of at least 25 acres ; this is rarely possible 
in these areas of small holdings. 

In the evaporation of the juice a Multiple Furnace has been devised 
which saves much labour, fuel, and time. It consists, in principle, of the 
utilisation of the waste hot gases in evaporating the juice in a series of pans. 

* In the local market the price of gvl (nr crude sugar) varies according to the quality 
and colour. 
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SUGAR-MAKING. 

The Haddi process of sugar-making is admitted to be the most eco¬ 
nomical but as long as gul commands a price just a little less than that of 
sugar there will be no opening for sugar-making. 

The establishment of a refined sugar industry on a co-operative basis is 
now engaging the attention of the Bombay Agricultural Department. This 
is largely the result of many factors :— 

(1) The increase of the acreage under sugarcane has lowered the 
price of gul. 

(2) The increased imports of refined sugar show that the taste for this 
is on the increase whilst that for gul is decreasing. 

(3) The immediate demand for sugar due to the war. 

H. VAN BUUREN, (Jr.) 


BRITISH SUGAR. 


From replies received from the Governors of British Guiana, Fiji and 
Mauritius to a circular letter addressed to them by the West India Committee 
it is.estimated that under favourable conditions the output of sugar in British 
Guiana could be raised to 24 million, that of Fiji to 95,000, and of Mauritius 
to 305,000 tons a year. In the reply received from the Governor of Trinidad 
the average annual sugar output for 20 years past is given as 52,715 tons. 
At one time (1895-6) the output was nearly 70,000 tons, and among reasons 
for the decrease are given the substitution of more profitable crops, e.g., 
coconuts, and, to a less degree, cocoa, and lime. Though of late much 
attention has been given to the development of the sugar industry by the 
selection of better varieties of c ine and the adoption of better methods of 
cultivation, no material extension is expected to take place in the near future. 

In this connection it may be mentioned that a report of a Joint Com¬ 
mittee of the Chamber of Commerce and the Agricultural Society of Trinidad 
and Tobago upon the question of placing colonial sugar on .is favourable a 
footing in English markets as British beet, has been adopted prior to a 
representation being made to the Secretary of State for the Colonies. 


The United States Bureau of Plant Industry discusses the question of 
growing groundnuts in the cotton belt owing to the expected shortage of 
cotton seed for oil purposes. The idea is to make oil from both cotton and 
groundnut seed so as to keep the mills working regularly. It is stated that 
shelled Spanish groundnuts contain 50 to 52 per cent, of oil and that with 
up to-date presses 42 to 44 per cent, is extractable. The estimate is that one 
gallon of oil should be got from 1 bushel of good nuts weighing 30 lb. A 
' 'tod Of the Spanish nut, after cleaning and shelling, is expected to yield 350 
to 400 lb. first-grade oil and 800 lb. cake,, the oil being saleable at 75 cents 
per gallon for first grade and 35 to 40 cents a gallon for soap making, 
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FIBRES. 


THE TWO JUTE PLANTS. 

The seeds of Corchorus capsularis a re about twice as heavy as those of 
C. olitorim and therefore require to be sown at twice the rate of the latter. 
The yield of seed from the two species is also in the same proportion. 
Both seeds are irregularly eight-sided in shape, but differ as regards colour* 
the former being uniformly brown and the latter being bluish—or brownish- 
green or brown according to the degree of maturity. Thus if a sample of 
C. capsularis seed contains any greenish seed it is mixed, but this is not 
necessarily the case with seeds of C. olilorius . The fruits of the former are 
round and much warted, those of the latter, long and cylindrical and much 
less warted. 

In growth, the plants of C. capsularis develop more rapidly during the 
first three weeks but are gradually overtaken by those of C. olilorius , which 
sometimes attains a height of 18 feet, and which have much thicker, and 
more uniform, stems. In addition to tapering, the stem of C. capsularis has a 
tendency to branch before flowering, with the result that the uniform retting 
of the fibre is very difficult. 

The leaves of the two species may be distinguished by the angle of the 
apex, that of C. capsularis being less than thirty degrees, whilst that of 
C. olilorius is nearer fifty degrees. The leaves of the former are also bitter 
to the taste and are used medicinally, whilst the latter are edible and used 
as a vegetable. 

With regard to the quality of the two fibres, there is little difference, 
though that of C. capsularis has more gloss. Both fibres are used for almost 
the same purposes and some authorities consider the Olilorius fibre to be the 
finer and stronger. The percentage of fibre in Olilorius plants is remarkably 
constant among plants of 7 to 12 feet high, whereas in Capsularis the 
percentage rises with the height. The result of a series of analyses gave an 
average of 5*63 per cent, of fibre in Olilorius without leaves and a percentage 
loss of matter in retting and drying of 78*6; in the case of Capsularis the 
averages were 5*33 and 85*50 per cent. The percentage of matter lost in 
retting and drying includes moisture and decomposition products, and is 
greater in the case of Capsularis owing to the higher percentage of water in 
these plants. This is in agreement with the nature of this plant, which is 
more adapted to districts with a high rainfall than Olilorius .— Monthly 
Bulletin, 
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THE CULTIVATION OF SEA ISLAND 

COTTON, 

Soil, —Should be fairly good land, and must be well drained. Cotton 
requires plenty of sun, and should not be planted under the shade of any trees. 
It should not be exposed to strong winds. 

Preparation of Land .—At the end of October or beginning of November, 
plough or fork the land over, well burning allweeds; then let it lie a couple of 
weeks, when lumps will be readily broken down. 

Planting .— Sow several seeds at each spot two and a half feet apart in 
straight rows five feet apart. The seeds should be sown in wet weather at 
the end of November or early in December. One acre of land will require 
about four or five pounds of seed. 

After Treatment .—After the seeds have germinated the plot should be 
examined, and seeds should be supplied to places where the first seeds have 
failed to germinate. It will be seen that where seeds have germinated, there 
are generally several seedlings at each place, and they must be thinned out 
by removing the weakest plants one by one at intervals of a fortnight, until 
only one plant (the strongest) remains. 

Kill weeds by a light hoeing once or twice a month until the bushes 
begin to cover the land. When hoeing among cotton, see that the soil is 
worked up towards the stems of the cotton bushes, so as to afford them more 
support against winds. 

Report the appearance of insect pests to the District Commissioner or 
Inspector of Immigrants (who will forward the information on to the Superin¬ 
tendent of Agriculture). 

Picking. —The cotton is picked from the pods after they have burst open 
and the cases have become dry. Cotton must not be picked wet or until the 
cases of the pods have become brown and perfectly dry. The best time to 
pick each day is after 10 o’clock, when the sun will have dried up dew and 
other moisture. Do not pick cotton while it is raining. See that the cotton 
picked is clean and that no pieces of leaves or pods are included. Stained 
cotton and small immature pods are useless and should not be gathered. The 
Government will purchase mature clean seed-cotton at the Experimental 
Station, Lautoka, or certain District Commissioners’ Stations, at the rate of 
3d. per lb. in lots to suit growers.— Fiji Planters’ Journal. 


The Oil, Paint and Drug Reporter (May 3rd) in reviewing the position 
of the oil trade quotes the comparative market rates of the heavy oils at that 
date. Linseed oil varied from 61 to 63 cents (American) per gallon. Olive 
oil 90 to.94 cents, groundnut oil 65 to 70 cents, cotton seed oil and rapeseed 
oil 82 to 84 cents. For the following the quotation is per pound:—Coconut 
oil'^Ceylon) to 10|, (Cochin) ll| cents, Palm oil (Lagos) 9| to 9& cents, 
Palm Kernel oil 11^ to 12 cents, Soya bean oil 6| to 6^ cents China wood 
qil 6i to 61 cents. 
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COFFEE. 

-—W- 

THE CULTIVATION OF COFFEE. 


The first matter to he considered in the establishment of a coffee estate 
is the selection of seed and the prepaiation of nurseries. Emphasis is placed 
upon the importance of selecting only the best, full, perfectly shaped beans 
for sowing, and upon the selection of new and fertile ground for the nursery 
beds, in which care should be taken not to sow the seed too close together. 
The land selected for the establishment of the coffee trees should be a rich 
sandy loam containing an abundance of humus with a well-drained gravelly 
subsoil. If clay soils are used, they must be frequently limed. Instructions 
are given in the bulletin under review for the transplanting of seedlings. 
Holes are dug about 5 feet by 6 feet apart, and about 3 feet deep. The 
bottom of the holes should be broken up so that the young tap root of the 
nursery plant can easily penetrate the soil. When the planting season arrives 
with the rain, the plants are carefully lifted from the nursery beds, eac with 
a ball of earth round its roots, and planted one in each pit, care being taken 
to fill the pit with the top soil, and to press the plant firmly into its place 
without ramming the soil too tightly. 

Under favourable conditions, a coffee plant will live from thirty-five to 
sixty years, but many trees on every estate are exhausted in ten or twelve 
years by unskilful treatment or the attacks of borer or leaf disease. Conse¬ 
quently arrangements must be made to have a constant succession of young 
plants coming on in the nursery to replace those which have to be taken out. 

In the chapter dealing with the cultivation and preparation of the soil, 
it is observed that coffee is largely a surface rooting and surface feeding plant, 
so that the utmost care must be taken about cultivation, and fully grown 
coffee should not be dug deeply at all if it can possibly be avoided. After 
describing the methods of clearing lands for coffee, the interculture of the 
crop is considered and the importance of a light surface cultivation amongst 
established coffee is emphasized. 

An interesting section in the present chapter is that dealing with the re¬ 
novation of old coffee. Briefly this consists in sawing the trees off at the 
ground level immediately after they have borne a heavy crop. All the shade 
trees are felled and the land turned up in big clods. The light branches of 
the coffee and shade tree and all the litter are then spread over the field and 
the whole given a quick burn. The soil is again forked and an application 
of about a ton per acre of good slaked lime is then worked into the top soil. 
Erythrina and new shade is then planted. The coffee stumps sucker, and 
each is allowed to grow the two most healthy shoots thrown out. After two 
years the suckers are reduced to one, and in three orfour years a complete 
new root has been formed and a new healthy tree produced. The results of 
the above treatment have been most successful and have repaid the cost, 
which is considerable. 
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After calling attention to the necessity for draining, consideration is given 
to the question of shade. It is stated that in South India it is necessary to 
grow coffee under shade. Probably the best all round shade tree in Southern 
India is the silver oak (Grevillea robusta ), which possesses nearly all the good 
points required for a shade tree amongst coffee, namely, growth not too large, 
big spread of branches, retention of leaves in the hot weather, root system 
not too near the surface of the soil, and lastly, immunity from the attacks of 
insect or fungoid pests which attack coffee. In the course of the develop¬ 
ments of the estate the shade trees have to be regulated, and detailed instruc¬ 
tions are given as regards carrying this into effect. 

The next two subjects dealt with are pruning and weeding. If the coffee 
plant is left alone, it forms a tall bush with a number of long, upright primary 
branches on which the berries are chiefly borne. In this form it is easily 
broken by the wind, and the crop is not easy to gather without breaking the 
branches. For this reason the young trees are usually topped by cutting off 
the leading shoot with a sharp knife when they are about live feet high. A 
common system of pruning is to take off the alternate secondary branches to 
allow for the extension of the tertiary branches on which the berries are 
chiefly borne. Sometimes this is accompanied by the development of a mass 
of suckers : these must be removed, and the process is known as 4 handling’ 
the trees. The worst weed on the South Indian coffee estate is grass. A 
constant war should be waged against grass and it should be remembered that 
the first principle in destroying this or any other weed is to attack it before 
it has time to ripen seeds. Whereas vegetation of this kind growing in the 
soil is exceedingly harmful, a mulch of leaves derived from weeds or shade 
trees is very beneficial. The reasons for the good action of mulches is now 
well known to planters, and it may be pointed out that this method of soil im¬ 
provement and manuring is becoming widely recognised all over the world in 
regard to nearly every orchard cultivation. 

One of the last chapters, and by far the longest, is that dealing w T ith the 
manuring of coffee. From the information already presented in this abstract 
it will have been realized that the previous sections dealing with cultivation 
contain much sound, practical knowledge bearing directly upon the success¬ 
ful production of the crop in question. The chapter on manuring, though 
interesting and enlightening, cannot be commented on in the same way. It 
explains the general principles of plant nutrition, the general composition of 
manurial substances, and gives some attention to the valuation of manures, 
w r hilst a note on the mixing of fertilizers is appended. But a search through 
this information for references to coffee is rather disappointing; it is noticed 
however, that the general practice in applying manures in Southern India is 
based upon their application in connexion with the occurrence of the monsoon. 
It seems that potash should be applied before the monsoon, and phosphoric 
acid half before and half after the monsoon, the after monsoon application to 
be in an available form such as superphosphate. The nitrogen should be 
applied after the monsoon in an available form. Attention is called to the 
cheap and valuable nature of waste materials on the coffee estate for manurial 
purposes. It is urged that coffee is benefited by the cultivation of suitable 
leguminous cover crops provided the soil is first got free from weeds. 
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The last chapter deals with the handling of the crop. This subject, 
which involves such important points as picking, pulping, fermentation and 
packing, is most disappointingly short. It would be of interest to have found 
a full description of the method of fermentation adopted in Southern India, 
and the methods and machinery employed in the drying and handling of the 
crop. Apart from this criticism and the suggestion that more space might 
have been devoted to pests and diseases, we may confidently state that the 
bulletin under review is likely to prove of great service to those who are in 
possession of estates, and to agriculturists who intend embarking upon such 
an enterprise under similar conditions to those obtaining in Southern India. 

—The Agricultural News. 


CEYLON PRODUCE IN THE DRUG TRADE. 


The Chemist and Druggist thus reviews the situation in respect of Ceylon 
produce of importance in the drug trade :—The shipments of coconut oil 
declined by some 1,600 tons, due chiefly to the closing of the German 
markets, but it will be seen that largely increased quantities were shipped to 
the United Kingdom. In fact, since the outbreak of war, shipments of copra 
to London began in earnest for the first time, and have gone on steadily, and 
at the end of the year the total shipments amounted to 562,520 cvvt., against 
J ,500 cwt. only in 1913. We believe that active steps have been taken to 
deal with the manipulation of this and other products of the coconut palm 
in this country, and it is to be hoped that a large proportion of the trade will 
be retained after the war. 

The decrease in exports of Cinnamon is practically double that recorded 
in 1913, and particularly noticeable in shipments to the Continent. In the 
past Germany has to a certain extent been a distributing centre, and was by 
far the largest customer, but the decrease in quills was 720,000 lb., and 
100,000 lb. less of chips was also wanted last year, Similar decreases took 
place to Italy and Holland. Spain, however, took more, and last year proved 
the second best customer to the United States, which country imported 
674,000 lb. quills against 360,000 lb. in 1913. Great Britain received 132,000 
lb. more chips, but less quills, and the whole decrease of 860,000 lb. meant a 
drop of 26 per cent. 

It will be seen that there was a decrease of 47,430 lb. in the shipments 
of cardamoms, and the shortage would have been still larger had not the 
United Kingdom taken an increase of 58,314 lb. The falling-oft in shipments 
to Germany, Turkey, and India is very marked, and as these countries have 
taken large quantities in previous years, it has had the effect of depressing the 
market for cardamoms. Since the commencement of the war there has been 
practically no market in Ceylon, and a large proportion of bleached card¬ 
amoms—usually sold in Colombo—have been shipped to London, where they 
are difficult to sell at the moment. Citronella oil shows a decline of practi¬ 
cally 150,000 lb., or about 10 per cent. less. The United Kingdom took 
26,000 lb. less but the United States, the next largest consumer, bought 
28,000 lb. more. Germany, the third largest consumer, shows an extra¬ 
ordinary decrease of 197,000 lb., or 70 per cent. The Australian Common¬ 
wealth is evidently becoming a valuable customer for citronella oil, imports 
increasing by almost 50,000 lb. The State of Victoria practically trebled its 
imports, and those for New South Wales were almost double. Japan and 
China also took increased amounts. Undoubtedly war has considerably 
upset this market locally, and we understand that there are large stocks in 
Ceylon, owing partly no doubt to lack of freight. 
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SOILS AND MANURES. 

-- 

THE ABSORPTIVE POWER OF SOILS. 

A study of the absorptive power of soils for salts used as fertilisers has 
been made in Mauritius by Mr. de Sornay, Assistant Chemist on the staff of 
the Agricultural Department of that Colony, and his conclusions on the 
subject are of considerable value. 

In the case of ammonium sulphate it was found that sandy soils have 
practically no power of retaining the ammonia, and that the absorption of 
ammonia salts is associated with the humus and clay contents. Besides the 
decompositions which take place in the soil, clay absorbs and retains 
ammonia mechanically. A fact which must not be overlooked is that soils 
lose their lime contents when frequent applications of ammonia salts are 
made. The acid of the salt combines with lime to form a salt of lime, and 
when ammonium sulphate is used the salt produced is sulphate of lime which 
can be readily carried down into the subsoil. Analyses tended to show that 
the proportion of lime found in the washings is in direct relationship to the 
quantity of sulphuric acid. Both humus and iron colloids when present 
probably increase the absorptive power for sulphate of ammonia. In the 
case of nitrate of potash there is a marked tendency for the potash to be 
retained by soils, the retention being associated with clay.* The nitrate 
undergoes double decomposition and the acid combines with the bases in the 
soil The base is generally lime and the quantity of lime in the washings is 
in direct relationship to the nitric acid. 

In the case of sodium nitrate it was found that a relatively high propor¬ 
tion of nitrate can be washed away when rain falls soon after application. 
It is not correct to infer that by being w r ashed down to deeper layers of soil 
the nitrates are lost, since they again rapidly rise by capillarity. 

In the case of phosphatic manures the retention of phosphoric acid does 
not always accrue to the benefit of the plant. 

When superphosphate is employed the soluble monobasic phosphate 
combines with lime to form a dibasic phosphate, but if the soil be poor in 
lime it decomposes and combines with iron and alumina. Monobasic phos¬ 
phates combining with humus form stable and useful compounds which are 
not capable of reacting with mineral compounds in the soil. Where iron and 
alumina exist in proportions varying from 30 to 40 per cent, with a lime 
content of 0’3 to 0*45, it is probable that the acid phosphate of lime present 
in superphosphates is changed into phosphate which is practically insoluble. 
Where the humus and lime contents are low it is impossible to regard these 
as the factors in the fixation of phosphoric acid. The combinations of 
phosphates with hydrated compounds of iron and alumina are of little use to 
plants. It would thus appear that the results arrived at by the application of 
phosphate is not always reached, inasmuch as the fixation is in the form of 

insoluble compounds. _ , _ 

* As double hydrated silicates of alumina. 
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To summarise, the absorption of free or alkaline bases always takes place 
in a soil, and the degree of such absorption varies according to the nature 
of the soil: and the soil will give back the ammonia and potash retained but 
with difficulty and only after good showers of rain. 

Soluble salts which are carried into the lower layers of the soil will be 
brought up again by surface tension and capillarity. 

If the soil is allowed to become compressed loss of manurial matter will 
occur during heavy rains by soil being actually carried away in the washings. 
It is therefore necessary that manures should be well covered over : but 
where the soil is preserved in good porous condition the loss of fertilising 
elements even during very wet weather is not considerable. 


GARDEN SOILS. 

In a lecture by Mr. Thomas Challis referred to in the (iAkdknkks’ 
Chronic!.k some practical observations on this subject, to which we should 
like to direct attention, occur. 

We are told that soils for garden purposes should contain a certain 
proportion of sand, clay, and lime, with a small quantity of humus. When 
the clay is heavy or plastic, a greater proportion of sand, lime, and humus is 
required to make it workable and also to admit air to the roots; for soil 
that does not allow air and water to pass freely through is of very little 
value. In nine cases out of ten where failures occur in plant or fruit 
cultivation, it is found to be due to an insufficient amount of either calcareous 
or silicious matter in the soil. The lower, flatter, and more moist the 
situation of a garden, the greater is the proportion of sand and humus 
required in the soil, and the greater the quantity of humus and lime the less 
sand is required to temper the clay. A good, easily-cultivated loam is 
composed of at least one-half fine silicious or calcareous sand, one-third of 
clay and humus, and the rest chalk. 

The chief constituent in all composts, especially where permanency is 
required, is calcareous and silicious sand, not so much perhaps for its 
nutritive properties as for its effect in rendering the soil pervious to water 
and air. Any soil deficient in either sand, lime, or humus is certain to end 
in failure. It is not altogether the constituents of a soil, with regard to its 
organic and chemical ingredients, that should be studied, but also its 
mechanical texture. 

THE USE OF ARTIFICIAL MANURES. 


The use of fertilisers is often regarded as the most essential and charac¬ 
teristic feature of the practice of scientific agriculture. Courses of agricultural 
instruction usually give much more attention to this than to any other part of 
the subject. There are various books, and good books, devoted to the subject 
of fertilizers and their use. Every general treatment of one of our crops 
devotes much attention to this phase of its proper culture. In one book 6n 
the coconut, there are nearly 150 pages devoted to fertilizers. The planter is 
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continually urged to use them, and the favourable experience of those who 
have done so is constantly invoked for his guidance. 

There is no question as to the general possibility of securing by means 
of fertilizers greater yields than will be obtained without them. There is 
likewise no question as to the profits which can usually be obtained by the 
judicious use of fertilizers. Neither is there any doubt that such manures as 
are produced on the farm can be used to good purpose as fertilizers, and that 
failure so to use them is always very wasteful. 

Nevertheless, the dogmatic treatment which the subject often receives 
in editorials and appeals to the farmer, and in many other places, is thoroughly 
misleading. There are two general reasons why this is so. In the first place, 
the evidence is not what it seems to be. It is the almost universal custom 
outside of well conducted experiment stations to apply fertilizers to the laud, 
to observe the increase in production of crops, and to construe this as mea¬ 
suring the profits. It needs no consideration to show that increased yields 
and increased profits are by no means the same thing. Before a profit from 
the use of fertilizers can be computed, the farmer must, of course, take into 
account the cost of fertilizer, and the cost of operations incidental to its use, 
such as, for instance, harrowing it into the ground. In careful work there 
must still be considered interest on the money tied up, the future value of 
fertilizers still remaining in the soil, and the value independently of fertiliza¬ 
tion, of treatment given incidentally to the use of the fertilizer. It is rare 
indeed to find a farmer who keeps his books in such a way that he knows at 
all accurately what the application of fertilizers has cost him. Even the 
manure of his own stock is rarely applied without some expense, whether for 
fencing, herding, hauling, or otherwise. 

There is no kind of experimentation which requires more perfect under¬ 
standing of the subject and knowledge of possible sources of error, and care 
in guarding against unreliable results, than does the testing of the value of 
fertilizers. In such experiments, when carried on as field or plot cultures, the 
soil takes the place of the chemist’s laboratory apparatus, and the soil is 
complex far beyond anything in the chemist’s laboratory. The gross chemical 
composition of the soil is easily determined and is reasonably stable. But 
the individual constituents as chemical compounds fluctuate from day to day. 
These fluctuations are partly understood and are partly under control. 

It is generally believed by those who are not professionally acquainted 
with the subject, that it is possible to determine by chemical analysis of the 
soil what fertilizers, and how much of each, can profitably be applied to it. 
This is sometimes the case, but it is a rare one. Soil analysis may reveal 
such scarcity of nitrogen, or potash, or phosphorus that one may safely 
conclude without any other evidence, that one of these substances will produce 
such results as are sure to be piofitable. Much more commonly this is not 
the case. The soil analysis is likely to indicate what experimental tests are 
most likely to be worth while, and these experimental tests will then be a 
guide to the use of fertilizers on the farm. 

There are many reasons why the analysis alone is not a safe guide for 
the application of fertilizers. It has already been mentioned that the elements 
in the soil are constantly rearranging themselves. What is present in the soil 
is of value to the farmer only as his crops take it up and use it. The crops 
take all of their food from the soil in solution in water. Any compound in 
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the soil is available when it is dissolved and unavailable when it is not 
dissolved. The extent to which the food materials in the soil enter into 
solution depends obviously on the amount of water present. In the soil of 
most farms and of the best coconut plantations there is moving water which 
brings into the soil about the trees food material from other places. However 
poor chemical analysis may show such soil to be, the trees are well nourished, 
and the use of fertilizers is very likely to be unprofitable. The application of 
fertilizers, guided by chemical analysis, but without taking into account the 
water supply of the soil, is, therefore, irrational. 

Crops differ considerably in the demands which they make upon the soil. 
Some of them have deep root systems, and can accordingly take up food at 
depths down even as far as two meters. Others have the roots very close to 
the surface; for those deep seated stores of food are available only as the 
substances come toward the surface of the soil in solution. Some plants are 
conspicuous for the quantity of single food element which they require. 
These peculiarities of individual plants ai e always taken into account in apply¬ 
ing fertilizers to crops of temperate lands. In the tropics it is customary to 
attempt this; but as a matter of fact our knowledge of the requirements of 
most of the staple tropical crops is altogether inadequate in this respect. 
We have no such analyses, that is, no such large number of analyses, of 
coconut trees, of their leaves, or nuts, or of the abaca plant or fibre, that any 
man can say with confidence that either of these plants need to take up any 
particular amount or any particular per cent, of any single mineral food. It 
is sometimes possible by analysis of the plant, or the marketable product of 
the plant of various temperate crops, to ascertain that some mineral food is 
not present in normal amount, and, therefore, to decide that this food could 
be profitably applied as a fertilizer. The knowledge obtained by analysis of 
the plant is in such cases a very much safer guide to the use of fertilizers than 
is the suggestion afforded by chemical analysis of the soil. 

The second objection to the evidence at hand demanding the use of 
fertilizers on our crops is the fact that there is not sufficient account taken of 
the extreme variability of local' conditions. The world’s study of fertilizers 
has been made in Europe and the United States. In the central United 
States observations made in one spot are usually valid ten miles away, often 
one hundred miles away, or even more. The soils and climate have been so 
perfectly studied that the intelligent farmer can easily know whether or not 
the results obtained at his state experiment station are immediately appli¬ 
cable to his own farm. In the Philippines there is an astounding local 
diversity of soil. At this College it is difficult to secure a square tract of one 
hectare on which soil conditions are so uniform that one part furnishes a valid 
check for all others. The variable climatic factor is water. Its variations 
are not so intensely local as those of the soil except as the water varies with 
the difference in the soil. Still, there are places in the Philippines where at 
sea level the rainfall at points 20 kilometers apart varies in the ratio of 
fully 3 to 1. 

Under such conditions the individual planter should take experience in 
other places as a guide to experiments, but cannot without risk take it as a 
guide to practice on a large scale. 

With all this, I do not intend to discourage the use of fertilizers. 
Their proper use would be one of the greatest possible improvements in the 
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agriculture of most parts of these islands. There are provinces in which the 
staple industry will be improved by their judicious use more than in any 
other way. There are probably few farmers in the whole Archipelago who 
could not increase their profits if they know how to use fertilizers to the best 
advantage. But while they do not know what fertilizers are most needed, 
what forms can best be secured, when and how thev should be applied, and. 
what results can reasonably be expected from their use, the time for their 
widespread application has not arrived. Their use on a large scale, with 
confident expectation of profit, would merely result in the majority of cases 
in disappointment, and in the establishment of prejudices, which would be 
very difficult to remove, against their further employment. 

In securing the adoption of any improvement in agriculture, haste must 
be made slowly. This is true when those who give advice are sure of their 
ground. When experimentation itself has not passed the earlier stages, it is 
not time to make haste at all. The time is always here to encourage the 
farmer to experiment, understanding when he does this that he is making 
experiments, and that it is not in the nature of an experiment that the result 
should be known in advance. He can be told with confidence that it is 
possible for him to use fertilizers with profit. He can also be told how to 
find out how to do this. In many places it is now possible for the govern¬ 
ment, through field representatives of its bureaux, to help the farmer plan his 
experiment, so that it will be most likely to show how to use fertilizers 
profitably. 

The most rapid possible advance in the use of fertilizers in these islands 
wall be by enrolling the farmers as experimenters, by helping them to institute 
and properly control their experiments, and by taking care that they under¬ 
stand that failure with one fertilizer and in one place is no more reason for 
discouragement than success with another fertilizer and in another place is a 
reason for the general adoption of locally successful methods. 

Finally, it must be understood that many experiments prove nothing 
whatever, and that this is especially true of experiments made by those who 
are not especially expert in such work. So long ago that every individual 
concerned has now left the Philippines, 1 saw an experiment made on the 
■ fertilization of the coconut by means of ashes. These ashes were applied 
to two parallel rows of trees running east and west. During the succeeding 
few months the trees of the south row, which had received the ashes, exceed¬ 
ed the other row remarkably in production. This fact was duly reported as 
a most instructive demonstration of the value of ashes as coconut fertilizers. 

The fact was that the trees of the south row were an average of 3 or 4 
meters higher than those of the north row, and that they were at all times 
correspondingly thriftier. The experiment included the winter months when 
the south row shaded the north one to a considerable extent. But if the 
experiment had been properly started, the trees of the two rows exactly 
alike and equally exposed to all outside conditions except the fertilizers, it 
would still have been true that the application of the fertilizers could have 
had no appreciable effect on the production during the time the experiment 
lasted, 

There have been reported to me the results of two other experiments on 
the fertilization of coconut in these islands. In both cases, the supposed 
improvement was observed before it possibly could have been due to the 
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fertilizers applied. In all of these cases the treatment was probably bene¬ 
ficial so that good happened to result from the accident; but the observed 
results were none the less accidental. 

Men are not so quick to tell about their mistakes as about their successes, 
and it is probable that at various times fertilizers have been applied and 
decided to be valueless or injurious; and that the subsequent thrifty growth 
and production, for which the fertilizers were really responsible, have been 
construed as evidence of recovery. 

The first essential in any scientific agriculture is the understanding of the 
ways of the plant. — E. B. C. in The Philippine Agriculturist and 
Forester. 


SOIL FERTILITY PROBLEMS. 


In reviewing the Hothanisted repo t for 1914, The Gardeners’Chron¬ 
icle refers to some of its more salient points, e.g., the investigations into the 
importance of the liquid and gaseous concomitants of the soil. Until 
we know the state in which water exists in the soil, fertility cannot be said to 
be even remotely under control and the influence of manures on crops 
cannot be estimated with any degree of certainty. According to the 
Rothamsted investigations though the air in the soil is rarely in default the 
carbonic acid gas is sometimes very high and under the circumstances 
produces a deleterious effect on the growth of roots. Hence if fertility 
is to be controlled the nature of the free and dissolved gases, and the nature 
of the processes which yield these gases must be determined. 

Another point which has been elucidated is that lime and chalk (car¬ 
bonate) are not of equal value, for lime not only supplies calcium but 
exercises a partially sterilising effect, which chalk does not. 


INFLUENCE OF SALT. 

When salt is added to the soil, it may act in various ways upon the 
crops. As regards its injurious action, when in excess it tends to form 
with the soil particles impermeable crusts, which interfere with the aeration 
of the soil. In addition, it raises the osmotic concentration of the soil 
moisture, and so tends to make the soil physiologically dry to the plant roots, 
even while it still contains a fair percentage of free moisture. This effect is 
naturally more pronounced with freely transpiring plants than with drought- 
resistant ones. These two injurious actions will be feeble when the rainfall 
is abundant, but pronounced when it is scanty. As regards its beneficial 
effect, a solution of common salt increases the solubility of many of the 
mineral constituents present in the soil. Further, although salt itself is 
not generally considered to be a food substance to plants, it is always present 
in the ash, and since it is capable of influencing certain oxidase actions 
it may also affect the respiration and growth of the plant.— Journal of the 
Board of Agriculture. 
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THE EVAPORATION OF WATER FROM SOIL. 


B. A. KEEN. 

The relation between soil and evaporation was studied by measuring 
the rate of evaporation from moist soil maintained at constant temperature 
over concentrated sulphuric acid. An apparatus was fitted up by means 
of which it was possible to make successive weighings without removing the 
evaporating dishes from the sulphuric acid chambers, and thus to reduce very 
considerably the experimental error 

Two solid fractions, fine sand (0‘2—0*04 mm.) and silt (0*04—0*01 mm.), a 
sample of pure china clay and two soils were used in the experiments 
and when the rates of evaporation were plotted, curves were obtained which 
were continuous over the whole range, showing that there was no abrupt 
change in the physical state of the water between the limits experimented 
upon (i.e., from about 25 per cent, of water to dryness). 

When a tray of moist sand or silt was suspended over sulphuric acid, the 
rate of evaporation was largely determined by the rate of diffusion of 
the water vapour from the sand to the acid, and the observed results agreed 
closely with those calculated from the laws of diffusion But soil behaved 
differently, the process of evaporation being so influenced that the compara¬ 
tively simple laws holding in the case of sand or silt no longer applied. The 
soluble humus was then removed from a sample of soil by means of a 2 per 
cent, caustic soda solution, but the soil still behaved as before; ignition, 
however, completely altered the character of tlrs evaporation which became 
precisely similar to the evaporation from sand or silt. Ignition on the other 
hand did not affect the behaviour of sand or silt, so that the difference 
between ignited and unignited soil cannot be ascribed to loss of organic 
matter, but should rather be attributed to the destruction of the colloidal 
properties of the soil. Further confirmation of this view was obtained 
by experiments on the china clay sample, which possessed only very feeble 
colloidal properties and yielded an evaporation curve practically identical 
with that given by fine sand. 

Further information on the process of evaporation was obtained by 
a mathematical examination of the rate curves for soil. Two factors have 
been distinguished which operate over practically the whole range of water 
content dealt with in these experiments. In the first place the simple 
linear relationship observed with sand is not seen with soil, the curve being 
more nearly exponential in character, and indicating that the relationship.of 
water to soil is quite different from its relationship to sand, a circumstance 
which has already been traced to the colloids. This relationship has only 
been expressed empirically, but it is probably connected with the relation 
between vapour pressure and moisture content. As the curve is not of 
a simple exponential type another factor must also be at work, i.e., the effect 
of -evaporation of the decreasing water surface in the soil, the surface 
obviously diminishing as evaporation continues,— Monthly Bulletin. 
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VALUE OF SOIL ANALYSIS. 

E. J. RUSSELL, D.Sc. 

Analysis is the method adopted by the expert adviser for obtaining 
certain information about a soil. It includes chemical, physical and bacterio¬ 
logical investigations, and it may be accompanied by more general field 
observations for the purpose of discovering the nature of the subsoil, of the 
water supply, and of the climatic and other conditions important for the 
growth of plants. 

A full investigation of this kind is found to be too laborious for ordinary 
use, and in practice shorter methods are commonly necessary. These do 
not aim at giving a complete account of the soil, but they express the 
amounts of certain substances present which are known to have an important 
effect on crop production. Experience has shown, however, that these 
methods are at their best when used for purposes of comparison, and as far 
as possible they should only be applied in this way. The analysis of a casual 
sample of soil from a district of which the analyst has no intimate knowledge 
is a much more difficult affair, and is often unsatisfactory both to him and to 
the farmer. Indeed, from the farmer’s point of view, the question as to 
whether a soil analysis is worth conducting depends very largely oil the 
possibility of making a comparison with some similar soil about which 
definite knowledge has been obtained by field experiments. 

Fortunately, this country is now provided with organised schemes 
under w hich such systematic field experiments may be made and the results 
recorded ; the possibility of setting up comparisons is therefore steadily 
increasing. 

HOW A SOIL ANALYSIS MAY BE USEFUL. 

In at least three distinct cases useful help can be given by the soil 
expert :— 

(1) The simplest ease arises when a farmer wants to know whether 
he has any reasonable chance of obtaining results similar to those demon¬ 
strated by field experiments on another farm in his locality. Where, for 
instance, such experiments have demonstrated the advantage of applying 
lime, phosphides, or potash, the expert can with considerable accuracy say 
whether similar results can be obtained on the farm in question. He 
cannot be absolutely certain, as there is always an unknown factor, but the 
chances are that he comes out right. There is no doubt that much more 
use might be made of field experiments in this way wfith considerable gain 
both to farmers and the officers advising them. 

(2) Another comparatively simple case arises when a farmer wishes 
to adopt some system of cropping or soil treatment known to give good 
results elsewhere in the locality, but before embarking on the charge he 
desires to know how far his soil conditions resemble those where the method 
works well. Here examination may reveal some difference which, while not 
very obvious to casual inspection, is of vital importance to the success 
of the enterprise. Two heavy soils, for instance, may look very much alike, 
but one may ow'e its heaviness to very fine particles and the other to silt 
particles. Methods that succeed in one case have often failed in the other, 
If the farmer is aware of the difference he can make his plans accordingly. 
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(3) The problem is rather more extensive when a man is entering on 
a new farm and wants to obtain as complete information as possible about 
the soil. Here the farmer must remember that no one person can possibly 
give him all the information that could be gleaned ; chemists, bacteriologists, 
physicists, could each say a good deal without exhausting the subject. A 
selection has to be made, and much time is saved where an interview can be 
arranged on the spot with the expert consulted, who can then ascertain 
exactly what information is wanted. Most farmers feel that they have a 
bent for some special branch of production, and they naturally wish to 
exercise their powers in the right direction. 

On the other hand, many soils have some special feature fitting them 
for some particular crops better than for others. A certain amount of 
accommodation is possible on both sides. The farmer may alter both his 
scheme and his soil, and the best results cannot lie obtained till the process 
is complete and the scheme made to tit the possibilities of the soil. This 
end may be and often is attained by the costly and bitter method of 
experience ; it can, however, often be reached more quickly by securing the 
services of the expert. In the lirst place an investigation will show 
whether the soil and the general conditions resemble those obtaining where 
the proposed system of husbandry is known to be a success. It may reveal 
the more important differences and enable the farmer and the expert to 
discuss methods by which they may be overcome. Secondly, a comparison 
of the results with others obtained in the locality will show the expert to 
what type the soil belongs, and he can then inform the farmer what systems 
of farming are known to succeed on this type. Thus the materials for a 
comparison can be got together. Although no one would pretend that 
anything like complete information could be obtained in this way it is certain 
that money and valuable time can often be saved. 

DIFFICULTIES. 

The problem becomes much more difficult directly the soil expert gets 
away from comparisons and is asked to make an absolute pronouncement on 
a sample of soil considered by itself. Of course, if he has considerable 
local knowledge, or if a soil survey of the district has been made, he may 
discover a standard of comparison, and then matters proceed tolerably 
smoothly. Failing this, he feels that his ground is very uncertain ; he has 
to try and put some absolute value on the quantities obtained by analysis 
and in interpreting the results a good deal of balancing of probabilities 
becomes necessary ; this is always a delicate business and is likely enough to 
miscarry. 

Still more difficult is the case when the farmer does not ask for definite 
information on specific points, but puts the general (and natural) question. 
How can I manure my land at greater profit than I am getting at present ? 
Although every farmer must ask himself this question he will, after careful 
thought, quickly realise that it is much too complex to be answered off-hand. 
The analyst may be able to report that similar soils under similar conditions 
have given satisfactory returns for the application of certain manures to 
certain crops ; but the question whether equal returns would be satisfactory 
on the farm in question depends on many other factors—the amount of 
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capital available, the market facilities, the general economy of the whole 
farm, etc.—and a satisfactory answer can usually only be obtained when the 
whole question has been discussed by the farmer, the agricultural expert and 
the soil expert. Short of this, the best method is for the analyst to suggest 
two or three systems of manuring, and for the farmer to give them as good 
a trial as possible before making the final selection. This problem, of course, 
becomes more and more easy as the number of analyses is multiplied, but it 
continues to be very difficult until the expert’s work is well organised. 

CONCLUSIONS. 

The farmer who wishes to derive the maximum assistance from soil 
analysis must bear the following points in mind :—* 

( 1 ) The simplest problem for the expert is to compare soils, and, 
therefore the chances of success are greatest when a soil survey has been 
made or when some similar soil has been under proper held experiments. 

(2) The object of the analysis is to furnish information, but no one 
has the time, even if he had the power, to set out all that can be discovered 
about a particular sample of soil. The farmer must, therefore, arrange to go 
over the land with the expert and discuss on the spot the various points on 
which information is desired ; the tiecessan samples can then be drawn with 
the proper tools and with all due precautions. 

{ 3 ) Finally, it should be remembered that the problem is very difficult 
indeed when no satisfactory standards exist, and where the expert has not 
made a personal inspection ; so much balancing of probabilities has to be 
done that no expert can give more than a general opinion or do more than 
submit two or three alternative schemes for consideration and trial.— Journal 
of the Board of Agriculture. 


SOME SOIL INVESTIGATIONS. 


The effects of heat were studied on twelve different soils of varying 
types, the soils being heated to 100° and 250° C and to ignition. On 
the whole the effect of applying heat to soils was to render plant food 
compounds and other chemical compounds more soluble. The most 
important effects of heating soils are apparently included m the pro¬ 
cesses of flocculation, oxidation, double decomposition, and alteration 
of soil elements. There was a slight loss of total nitrogen from heating. 
One of the striking effects was the unusually rapid formation of ammonia 
after the soil had been heated. Heating soils seems to bring about rapidly 
the effects which are otherwise obtained more slowly by aeration. It has 
been noted in the case of all plants with which experiments have been made 
that growth is much more rapid on heated than on unheated soils. 

Further experiments on the feitili/ation of rice substantiated the results 
already obtained along this line. In nearly all of the rice soils of Hawaii 
ammonium sulphate or some form of organic nitrogen seems to be the 
fertilizer most needed. Poor growth results from the use oi nitrate as a 
source of nitrogen for rice. Experiments to determine the possible effect 
of aeration of the soil between rice crops indicated some advantage from 
aeration, but the experiments were inconclusive on account of the lack of 
soil uniformity in the experimental plots. 
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The investigation of the nature of nitrogen compounds in the soil has 
been continued and the subject studied from various standpoints. The 
results thus far obtained indicate that bacteria cause more rapid decom¬ 
position of the di-amino acids than of the other groups present in protein. A 
further study of this subject is being made on pure proteins. The hydrolytic 
and other decomposition products of proteins will receive further study. 

Attention has been devoted also to a study of the physical properties 
of soils, with interesting results. In heavy clay soils all fertilizers used alone 
or in mixtures at the ordinary rate have been found to check the movement 
of soil moisture. Sodium nitrate increased the water-holding power of soils 
and also increased the rate of percolation of the water. Corresponding with 
this there was a diminution of the capillary rise of moisture. Capillarity 
was found to be greatest in silty soils, less in sandy soils, and least in heavy 
clay soils. In all these experiments the increase in the concentration of the 
fertilizer salts caused a diminution in the capillary movement of water. In 
ordinary soils all fertilizers diminished the percolation of water through the 
soils. Lime and magnesia salts check percolation less than the salts of 
sodium, potassium, and ammonium. In clay soils chlorides were found to 
check the How of water less than sulphates, while the reverse proved to be 
true in the case of organic soils. In each case the soil which showed 
greatest capillarity offered the greatest resistance to the percolation of water. 
It was demonstrated that fertilizers exert physical effects whic h are perhaps 
more easily detected and measured than are chemical effects. 

In a study of the function of fertilizers in soils it was found that 
phosphoric acid was tixed to a greater extent than other fertilizers. This 
fertilizer proved most effective when applied in the most soluble form. 
While, however, phosphoric acid in soluble form was fixed in the soil to an 
almost indefinite extent in so far as leaching is concerned, it still remained 
available to plants, as shown by the decided residual effect of phosphoric 
acid upon three successive crops grown without additional application of 
phosphoric acid. Ammonia was tixed to a greater extent than potash, but 
was less firmly held by the soil, and may become available more promptly. 
Nitrates were not fixed by Hawaiian soils to anv appreciable extent. It was 
found that there was less loss by fixation in the soils when fertilizers were 
applied singly than when applied in combination. More detlocculation took 
place, however, when fertilizers were applied singly. 

Continued study of the lime-magnesia ratio in Hawaiian soils brought 
additional evidence that this ratio is not important in itself. It becomes 
important only when soluble salts are in great excess or when the soil 
solution is greatly concentrated and the mineral matters out of normal 
proportion. 

Additional evidence has been accumulated that attention to aeration is 
especially necessary for the proper growth of plants in Hawaiian soils. No 
nitrification took place without aeration. In soils which have been left 
fallow for a year or more there was practically no nitrate nitrogen, but 
nitrification took place rapidly as soon as the soils were thoroughly tilled, 

Volatile antiseptics and heat were found to increase am mollification for 
a period of two weeks. Nitrification then began after about three weeks, 
and gradually increased to a maximum. Volatile antiseptics in experiments at 
the station did not kill protozoa, but these organisms were easily killed by 
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heat. The evidence accumulated in soil work at the station is against the 
possibility of protozoa being connected with nitrification in soils. 

Continued pot experiments with various forms of phosphate have 
demonstrated anew that soluble phosphates do not leach through the soils, 
but remain permanently available for plant growth. It was also shown that 
legumes used as green manure greatly increased the availability of rock 
phosphate. 

Analyses were made of all the common tropical fruits in Hawaii. A 
special study was made of the changes which take place during the ripening of 
bananas and papayas. A study was also made of the organic phosphorus of 
rice. This is of particular importance on account of the extensive use of rice 
as food. The organic phosphorus compound was found to be formed chiefly 
in the bran or outer layer of the rice grain.— Report of the Hawaii Agric. 
Expt. Stn. 1914. 


THE MANURE HEAP. 

As evidence of the loss which manure suffers when left freely exposed to 
the air and rain, the following figures, published by the West of Scotland 
Agricultural College,* are of interest:— 

The respective losses in 41 months in large (8-ton) heaps of freshly made 
cow manure were as follows :— 

Nitrogen in open, 28*4 per cent.; under cover, 20’4 per cent. 

Phosphoric acid in open. 211 per cent.; under cover, nil. 

Potash in open, 28'3 per cent.; under cover, nil. 

It was found, moreover, that the loss in manures stored in the open may 
amount in a few months to one-fifth of the total weight, but that this loss is 
reduced very considerably when peatmoss litter is used instead of straw. 
In the above cited experiment the relative manurial value of the open and 
covered-stored manures was tested on crops of potatoes and turnips, and it 
was shown by the crop yield that the manure stored under cover gave an 
increased yield of 7 per cent, over that from manure kept in the open. 

Experiments conducted with the view of ascertaining the best means of 
conserving the plant-food materials in manure led to the recommendation 
that the liquid manure should be collected in tanks, i.e., separated so far as 
possible from the solid matter, that protection from rain should be provided, 
and that the manure should be trampled and covered with a 3-inch layer of 
soil. Thereby the loss of nitrogen is reduced to a minimum. The worst 
method is to leave the manure in a loosely packed heap, for in that condition 
fermentation proceeds rapidly and much nitrogen is lost in the form of 
ammonia. 

Striking results were obtained in trials designed to ascertain the best 
time for distributing manure on the land. Fresh manure, 20 tons per acre, 
broadcasted on the land in autumn gave an increased yield, over unmanured 
land, of 25 per cent.; but equal lots of fresh manure stored till spring and the 
residue applied in drills to the same root crops (potatoes and turnips) pro¬ 
duced an increase of 56 per cent.—G ardeners’ Chronicle. _ 
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APICULTURE & POULTRY. 


BEE-KEEPING IN THE WEST INDIES. 


Of the two or three insects which are reared and kept by man for the 
economic value ot their products., the bee and silkworm are the most impor¬ 
tant. The agricultural entomologist has usually to deal with this immense 
division of the animal world as pests, foes to be combated or eradicated if 
possible. Bees are certainly the most widely cultivated of these economic 
insects ; some species or other being valued throughout the world for their 
productions, honey and wax- 

Some fourteen or fifteen years ago considerable interest seemed to have 
been aroused in the smaller West Indian islands in bee-keeping, owing to the 
efforts of the Imperial Department of Agriculture. A bee expert, Mr. W. K. 
Morrison, under the auspices of the department, visited all the islands of the 
Windward and Leeward Governments, and also Barbados, and gave lectures 
and instructions in bee-keeping, the substance of which vras aftei wards pub¬ 
lished as Pamphlet No. 9. This interest has largely diminished of late years 
except in St. Lucia ; perhaps because it was soon seen that bee-keeping in 
the West Indies could hardly be depended upon alone as a means of 
livelihood. 

It would seem, however, that bee-keeping is admirably adapted for 
adding to the income of any one who has a little time to spare to give the 
necessary attention to it. In fact, it involves so little labour that in many parts 
of the world, notably in Jamaica, ladies are largely interested in it, to the 
benefit not only of their pockets, but also of their health and their mental 
powers. The value of the export of honey and wax from Jamaica is over 
£ 15,000 per annum. 

To be a successful bee-keeper, whether with one or in hundreds of hives, 
it is necessary to study and observe their ways, and such study must greatly 
assist to foster the habit of taking notice of all sorts of other things in the 
world of life, animal and vegetable. Bee-keeping also calls for being out-of- 
doors. though not in the heat of the sun—a most healthy manner of life. 

Apart from the intrinsic value of the honey and wax produced by them ? 
bees are very valuable assistants to growers of crops, the yield of which de¬ 
pends on the fertilization of the flowers for the production of fruit. Hives of 
bees kept among lime trees or in orange groves help to secure a large yield, 
because by the visits of the bees a larger number of Bowers are fertilized and 
set in fruit. The same rule probably applie»s to all tropical fruit, notably 
avocado pears and mangoes. Very likely larger bunches of coconuts are in¬ 
duced also by the visits of bees, which can be observed as constant visitors 
to the newly-opened flowers of this palm. In temperate climates it is well 
known that the visits of bees to leguminous plants are most beneficial, if not 
indispensable, to secure a large crop; An interesting point for observation, in 
case of bean crops being tried in the West Indies, would be the effect of 
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keeping bees within reach of them. As to the food supply for the bees from 
other than cultivated plants, the West Indies afford an inexhaustible supply 
of nectariferous flowers, from the unrivalled logwood to the otherwise poison¬ 
ous manchineel. 

Considering the attention that is being paid at present to encouraging 
new food-producing industries in these islands, it may be worth while to draw 
attention to this, if only as a by-production. Although not very remunerative, 
honey and wax do pay the patient, careful, and observant bee-keeper, as is 
proved in Jamaica and in St. Lucia, to a minor extent, where the industry is 
growing. There is always likely to be a sale for honey of good quality, if 
produced in marketable quantities, in larger countries. Quite lately enquiries 
have been made from Canada a9 to the possible supply of honey from these 
islands, and encouragement given as to the ready sale of it there. 

Anyone who wishes to try bee-keeping for any of the reasons mentioned 
above, even by beginning with one hive or two—and that is enough for the 
beginner—ought first of all to get some knowledge of the subject, which 
Pamphlet No. 9 of the Pamphlet Series of the Agricultural Department will 
give.— The Agricultural News. 


POULTRY HOUSES AND APPLIANCES. 


In building a poultry house the following important points should be 
observed :— 

(1) . With regard to material the timber should be sound and dry. The 
cost of deals is largely governed by the extent to which they have been 
seasoned. If newly cut there will be shrinkage and warping as the natural 
moisture evaporates It is, therefore, true economy to pay, say, 10 or 15 per 
cent, more for thoroughly seasoned wood. 

(2) . Narrow deals are cheaper than broad ones. 

(3) . Deals are sold by timber merchants by the square, that is, with a 
surface of 100 sq. feet.; scantling for frame-work and joists is sold per 100 ft. 
run. 

(4) . In regard to construction the back, two sides and roof of the house 
should be solid, and air and water-tight. For this purpose well-seasoned, 
tongued and grooved deals are preferable, if tig! tly clamped together. These 
should be fixed to the frame perpendicularly. If fixed horizontally special 
deals must be used, each overlapping that below. These are more expensive, 
having to be specially cut, and a larger amount of timber is required. 

(5) . Ventilation must be adequate. It is best secured by making the 
house, which should always be the maximum height in front, what is called 
“ open-fronted,” that is, a space 15 to 30 in. above the floor should be boarded 
and the rest covered with wire netting. This ensures a constant circulation 
of air without draught. The inmates are quite comfortable even on the 
coldest night, and the air is not at such times saturated with moisture, which 
is the case if ventilation is insufficient. To prevent rain driving in, a sloping 
or sliding shutter should be fixed outside. Open-fronted houses do not 



52 [July, 1915. 

usually need windows, as the lighting is abundant. Sunlight purifies th 
atmosphere and kills many forms of organisms. 



Fig. I.--Field House for 20 Birds. 

(6) . The internal fittings should be as simple as possible, and capable of 
easy and immediate removal. Perches may be made of 2 in. by 2 in. scant¬ 
ling with corners smoothed off, resting on supports fixed to the sides, J5 in. to 
2 ft. above the ground in portable houses, or 3 ft. above the ground in fixed 
houses with, in the latter case, a dropping board below in order to give a 
greater amount of scratching space. Nest boxes in portable houses should 
be raised 12 in., and one compartment should be allowed for every four or 
five hens. With a little alteration orange boxes are excellent for this purpose. 

(7) . Cleanliness is supremely important. The whole house—roof, walls 
and floors—should be regularly brushed over; nesting materials should be 
renewed frequently; and lime washing or spraying with a good disinfectant 
twice a year is essential. 

Types of Houses Suitable for Allotments and Gardens. 

On the larger allotments or small holdings, that is, such as approach five 
acres in area, where the fowls are not kept within enclosures of wire netting 
and have, therefore, a measure of liberty, what is known as a portable or field 
house should be employed, either upon wheels or upon runners, so that it can 
be removed frequently in accordance with methods of cultivation, or to 
prevent injury to the grass. Figure I illustrates a suitable type of such a 
house. 

What is known as the Colony System can be lecommended upon allot¬ 
ments ; that is, one-fourth the ground available is devoted entirely to the 
fovvls for a year. It is enclosed by wire netting, which is removed bodily to 
enclose another similar area, the process being repeated annually, and form¬ 
ing a four-course rotation. Under such conditions, especially if the enclosed 
areas do not exceed an acre, a scratching shed house is desirable to afford 
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abundance of shelter and provide exercise, the grain being scattered among 
litter on the floor. On larger areas, especially if the land is arable, a scratch¬ 
ing shed is not required. 

On garden plots, and where by reason of the limited amount of land 
available the runs must be small, the scratching shed system is also advised, 
the size of house being varied with the number of inmates. Upon garden 
plots and where land is very limited double runs should always be used. 

Specification of Apex Portable Poultry House. 

In houses which must be moved frequently it is essential that the frame 
should be strong to stand the strain, or it may soon come to pieces. The 
joints should, in all cases, be tightly mortised, and where cross stays are used 
the ends should be cut and fitted into corresponding grooves in the uprights, 
as nailing does not afford sufficient resistance to the strain. 

An apex house on similar lines to that illustrated in Fig. 2 may be 5 ft. 
wide, 6 ft. long, and 6 ft. high to the point of the gable, with side walls 1.} ft. 
high, and boarding in front lj ft. high. Idle capacity is 15 adult fowls, or 20 
growing chickens. Roof, sides and back are solid, except that a door is made 



Fig. 2.—Apex House for 15 Birds. 

in the last-named. The front consists of boarding l| ft. from the ground, 
with 1 in. mesh wire netting above, and a triangular shutter. The roof may 
usefully be carried a foot beyond the front. 

Material Used. 

Scantling for frame, 2 in. by 2 in.; to reduce weight, 2 in. by li in. may 
be used, but the heavier material should be used for the sills or bottom frame. 
Boarding, white deals, 5 in. by l in., tongued and grooved. Wire netting for 
front, 1 in. mesh. One pair of 9-in. hinges and lock or catch for door; a 
supply of l|, 2 and 24 in. French nails ; optional, guttering and felting for 
roof. 
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FRAME. 

Front: 2 lengths, 5 ft. each, for sill and cross; 2 lengths, 6 ft., tor roof; 
2 uprights from root stays to sill, 1 ft. 3 in. each; 1 cross tie, 2 ft., below apex. 
Back: 1 length, 5 ft., for sill; 2 lengths, 6 ft., for roof; 2 uprights, 1 ft. 3 in.; 
1 cross tie above door; 2 uprights, 4 ft. 6 in., for door space. Roof: 3 lengths, 
6 ft. 6 in. Sides: 4 lengths, 6 ft. Floor: 1 length crosswise 3 ft. from each 
end, 5 ft. Two perches, each 5 ft. long, will be required. The total is 116^ 
foot run. 

Match boarding should be firmly nailed upon the frame. Allowance has 
been made for the roof to project 3 in. at either end, but a projection of a 
foot at the front end is better. The timber required will be as follows:— 
Front, boarded 21 in. up, 8| sq. ft.; back, inclusive of door and cross pieces 
of the sa ne material, 21 f sq. ft.; sides, 15 sq. ft.; roof, 78 sq. ft.; and floor, 30 
sq. ft.; total, 1534 sq. ft., or, with allowance of 24 sq. ft. for nest boxes, I77i 
sq. ft. in all. 

To prevent the entrance of rain at the apex of the roof a cap should be 
made, planed and cirefully jointed, from 6 ft. by 6 in. boarding cut clown the 
centre; or iron guttering can be bought cheaply and fitted upside down; or if 
the roof is covered with felting, one length may be nailed over the apex. 

Where the door is placed at the back it must fit tightly to prevent 
draughts ; otherwise it would be better to make the front into a door, either 
wholly or partly. An excellent plan is to nail a strip of wood outside all- 
around the door, overlapping 1 2 to 2 in. on to the wall against which it closes. 

If the house has to be moved frequently wheels should be attached. In 
this case 3x3 in. wooden beams should be bolted right across the under 
frames of the house a foot from either end, to which the axles are attached, 
or stout iron axles 6 ft. long may be employed. The wheels should be not 
less than 9 in. in diameter with a 2 in. tyre. An alternative is to use runners 
fixed lengthways with ends curved upward. These should not be less than 
6 in. broad. A horse is required for removal where runners are employed- 

The two perches should be fixed at the back 15 in. above the floor and 
18 in. apart. 

The nest boxes should be removable, 15 in. square, 12 in. high, and 
without bottoms, standing upon the door or upon the ground under the drop¬ 
ping board. If in sets the partitions and ends alone need be solid, as strips 
of wood back and front keep them linn. 

Thorough creosoting or tarring outside will preserve the wood, and tend 
to keep down parasites. It is an economy to cover the roof with felting.— 
Board of Agkic. and Fisheries Special Leaflet No. 11. 


A new method of growing maize is recommended by the U.S.A. Depart¬ 
ment of Agriculture for arid areas. While the rows are placed twice the usual 
distance, the seeds are sown twice as thickly in the rows. The object is to 
make the most of the soil moisture. In West Kansas the new system was 
found to raise the yield to nearly three times as much as is secured under the 
ordinary conditions of planting. 
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ENTOMOLOGY. 


THE SHOT-HOLE BORER OF TEA. 

At the meeting of the Committee of Agricultural Experiments held at 
Gangoruwa on May 13th last Mr. Speyer in continuation of an account of the 
life-history of the Shot-hole Borer of Tea, Anisamirus fonticaius Eichh., said 
that the investigation had advanced a step further. The female beetle, having 
completed the entrance gallery and the first spiral gallery, as referred to at the 
last meeting, deposits from 2 to 5 eggs in the second spiral—a gallery which is 
subject to infinite variation in length and direction, within proportional 
limits to the total extent of the whole gallery. This gallery completed and 
the eggs deposited, borings of a different nature from those of the previous 
borings are seen to be ejected through the entrance hole. When a small 
heap of borings has accumulated—each shred of the plant tissue being passed 
between the legs of each side to the posterior of the insect—the beetle pushes 
them out through the entrance gallery, finally protruding the extremity of the 
body out of the entrance hole, and thus always moving in the galleries in a 
backward direction when approaching the entrance from inside. These 
borings are the result of the tearing away of the pith of the stem, and mark the 
beginning of one or other of the longitudinal galleries—usually, however, the 
gallery which passes downwards through the pith of the stem. 

The time which is expended in making the second spiral in which the 
eggs are laid, and the time which elapses before beginning of the first longi¬ 
tudinal pith gallery, is naturally dependent upon the rate of the maturating 
and of the development of the egg in the body of the beetle. 

Should these periods be well advanced, then the egg gallery will be 
short ; if backward, then the second spiral gallery will be long. In cases 
where the periods are ab ormally extended the longitudinal gallery is con¬ 
structed before the eggs are laid, and then there is some evidence (though at 
present quite inconclusive) to show that the eggs, perhaps 8 to 10 in number, 
are laid on the completion of the longitudinal gallery at the extremity of that 
gallery. 

The process of oviposition does not stop here but is continued again 
after the whole gallery is constructed, but exact details as to this must be 
deferred till later. 

It can be asserted, however, that from the beginning of the gallery up to 
the laying of the first mass of eggs, no male beetle enters the gallery. 

Some peculiar and interesting, if not remarkable, observations have been 
made upon the growth of the fungus upon which the larva and adult beetles 
feed, and the rate of growth of this fungus no doubt occasions extensive 
variation in the time required for the construction of the various parts of the 
gallery. At present these variations must lie in obscurity. 

Referring to the suggested control methods as applied to Shot-hole 
Borer, the fact that neither the larvae, nor, as far as is known, the adult 
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beetles actually feed upon any part of the tea plant, leads to a question of 
some importance regarding the various suggestions which have been made 
concerning the use of sprays and chemical salts, either applied to the plant 
itself or to the soil around the plant, either with a view to preventing the 
entrance of the beetle into the plant, or to making the juices of the plant 
distasteful to the beetle. 

The female beetle, in boring into the stem does not swallow the borings, 
but ejects them without their passing into any part of the alimentary tract. 

A spray containing a chemical salt applied to the bushes, either pruned 
or unpruned, would make a film over the bark of the stem of extreme tenuity, 
so that in any place where the film was discontinuous—and there would be 
many places due to drying or crystallising—the beetle would bore in without 
the slightest difficulty. 

Further, the method of spreading salts on the ground to render the 
tissues of the plant distasteful would be equally fruitless, for, in passing into 
the composition of the tea-plant, their composition would be completely al¬ 
tered during the metabolism of the tissues, in which they would be broken 
down and built up again in a different form. 

The composition of the plant would then not be materially altered, and 
the structure of the wood remain unchanged altogether. 

The beetle larvae, which draw no nutriment from the plant, would there¬ 
fore develop undisturbed, and there is no evidence to show that the growth of 
a fungus has, or will ever be, seriously affected by such treatment. Apart 
from this, there is urgent call for economy in any control scheme for Shot- 
hole Borer, and both the methods mentioned above would be costly past 
economy. 

Further arguments on these points can be drawn from the combating of 
other insect-pests. 

The extermination of the Gipsy-moth, in Massachusettes, U.S.A.—the 
caterpillar of which defoliates broad-leaved trees of all descriptions—has 
been ventured by more methods perhaps than in the case of any other insect. 

Spray mixtures of lead arsenate—apart from the huge cost expended in 
the use of this substance —had a very minor effect, compared to more simple 
and quite recent methods, which have been arrived at by ordinary observations, 
upon the habits of the insect, namely that a caterpillar in its early stages is 
unable to feed upon the leaves of pine trees, and the placing of woods under 
proper forest conditions, by thinning, has had a marked effect upon the 
decrease of this pest over and above the methods mentioned, and the intro¬ 
duction of countless parasites from other parts of the world. It only remains 
to be added that wood-boring insects—known as internal feeders—such as 
the Leopard Moth of Europe and U.S.A., the Scolytid Beetles of Pines, and 
the Bupestrid Beetles of the latter country, have all been combated with 
sprays, and in other complex ways, without the slightest success. 

Any insect-pest which has been eradicated, either wholly or partially, 
has been stamped out by simple methods arrived at by simple observation 
upon the habits of the insect, for the very reason that the balance of Nature 
and the relation of insect to host-plant helps the would-be exterminator at 
every turn. 
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The same is bound to apply, in the long run, to Shot-hole Borer, and as an 
illustration of observation work, it is proposed to present two methods, which 
have been adopted in the study of the insect, upon which the Committee are 
asked to pass judgment as to which has been most effective. 

Contrasting the methods of experiment in Shot-hole Borer investi¬ 
gation, the incomplete account of the life-history already given, has 
been arrived at by fixing glass tubing over shot-holes in tea plants, and, 
to provide suitable ventilation, an apparatus has been devised with which 
this glass tubing communicates, thus preventing the escape of any emerging 
beetle or other material which may make its exit from the galleries. 

Apart from the time expended in setting up the apparatus, and bending 
the glass tubes, this complex method of working can only be applied to a 
comparatively small number of individual beetles and galleries, so that little 
idea can be ascertained of the general entrance and emergence of the 
beetles from the galleries, which is the first piece of knowledge essential to 
the determination of any control schemes. 

The second method adopted was the choosing of an area of plantation 
which contained 256 tea plants, of which 91 were or had been attacked on 
or before April 24th, and 145 had not been attacked on that date. Every 
branch attacked was cut out from its base on that date, and between May 
4th and May 8th the trees were again examined—the previously attacked 
trees having been marked with sticks. 

On May 8th, 78 trees had been attacked again, of which 20 had not 
been infested previously, and 58 had been infested before April 24th. The 
rein lining 33 trees which had been attacked before April 24th were not 
attacked again. Some of the trees from which the shot-hole had been 
eradicated on April 24th had only one branch left—others only 3 or 4, so 
that the branch area of attack was considerably lessened, making the 
number of trees re-attacked still more prominent. 

It is possible to draw the following direct conclusions from this simple 
experiment :— 

1. An emergence of the beetle took place from the surrounding infested 
tea between April 24th and May 8th. 

2. During the wet season there is considerable activity on the part 
of the insect. 

3. Trees attacked once are highly liable to further attack. 

4. An invasion of the beetle will infest trees not previously attacked. 

5. To leave one branch on a tree unpruned—a suggestion which 
is current for the control of the Shot-hole Borer in the pruning season- 
courts the increase, rather than the decrease, of the beetle.* 

Mr. Speyer said, in conclusion, that it must be emphasized that the 
extermination of Shot-hole Borer is a matter for urgent and pressing haste, 
lest those areas which are now uninfested become subject to attack, and 
the insect gets a still further grip upon a produce of vast importance. 

The necessity of obtaining a clear idea of areas which are infested 
and most particularly those which ;ire not, cannot be’ exaggerated, and 
the Members of the Committee of Agricultural Experiments are urged to do 

* Since this account was given, these results have been confirmed, and other conclusions 
arrived at, which may be far-reaching in future investigations. 
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all in their power to further the registration of infested estates at a time when 
the Shot-hole Borer investigations may be said to have reached a critical 
period. 

The Chairman thanked Mr. Speyer for his interesting remarks and 
a general discussion followed. 

Mr. Wilkins asked if the borer was found in many other plants 
and whether it infected jungle, because if so its control would be almost 
hopeless as most estates had jungle round them. 

Mr. Speyer replied that owing to the habits of the beetle, it would only 
be found in dead wood of a few jungle plants, if in any. In the dead 
branches of living plants, as far as was known, it had been found in 
cocoa, greviIlea, and dadap— especiallj the thorned species—and was repor¬ 
ted in living crotalaria. It was doubtful whether it attacked healthy albizzia. 
He asked that specimens might be sent to him. 

Mr. W. Sinclair said he knew of an absolutely isolated estate infested 
with Shot-hole Borer and would like to know how it got there. 

Mr. Speyer thought it might have been imported either in fire-wood or 
young plants ; also the female beetle was capable of flying considerable 
distances, but that it was essential to see such places himself before forming 
any opinions. 

Mr. Graeme Sinclair asked whether it was possible that coolies 
could carry the beetle either on their clothes, in their rice or in manure 
sacks. This was popularly supposed to be the case, especially as the 
borer was generally bad on the sides of roads used by coolies. 

Mr. Speyer thought it unlikely that beetles would be spread in such a 
manner, and that they would be distributed more easily by their own flight. 

Mr. Coombe thought elevation had much to do with the spread of 
the pest and that above 4,500 feet it was practically unknown). It was 
very noticeable on estates, where the elevation rose from two to four 
thousand feet, how the tendency was for the pest to spread upwards. 

Mr, Wilkins thought it was worse in districts where heavy rainfall was 
experienced. 

Mr. Golledge drew attention to the importance of protecting estates 
that were free of the pest, Kalutara District being practically free. He 
would like to know if any estate in Kalutara bad been notified as being 
infected ? 

The Chairman said lie would find out. But the new regulations were so 
framed as to check the spread. There were already 400 estates registered, 
but doubtless many infected estates remained unregistered. Asked as to the 
penalty for not registering an infected estate, he said it w r as Rs. 1,000 fine or 
12 months imprisonment, or both. 

Mr. Hew Kennedy said the Planters' Association had circulated for 
a complete list of infected estates, but that many planters were in doubt 
with whom they should communicate, and also whether they w r ere really in¬ 
fested or not. A staff was undoubtedly needed in order to investigate such 
cases and report estates—especially in the case of native tea-gardens—w ho 
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persisted in not registering and to see that infected estates rigorously 
kept the rule of not selling plants, stumps or seed. For instance he would 
like to know how he was to answer an estate which was not sure if it really 
had borer or not and wanted to sell plants. Was it to wait indefinitely till 
the point could be determined ? 

The Chairman replied that the regulations were quite clear on such 
a point—no estate under suspicion could sell plants without incurring the 
penalty. Mr. Graeme Sinclair asked if any opinion could be formed as to 
the ultimate success of the investigations? 

The Chairman replied in the negative. The object in asking Mr. Spkyer 
to speak at these meetings was that members might have some idea of 
what was being done and that in the discussions that followed opinions could 
be exchanged and useful information gathered. Rut it was too early to form 
anv definite conclusions. 

Mr. Coombe quite agreed and stated he was most satisfied with the 
results so far obtained and that he would continue to do all in his power to 
further the investigations. 


NITROGEN FIXING BACTERIA IN LEAF 

NODULES. 


Every year sees further advances made by Science in wresting from 
Nature her secrets in connection with plant life with results of far reaching 
practical importance. 

The discovery regarding the functions of the bacteria inhabiting the 
tubercles found on the roots of certain plants has had a marked influence 
on the question of maintaining the fertility of the soil. 

What is regarded as the most remarkable of recent discoveries is that 
referred to in the January number of the Botanical Gazette, viz. the 
symbiotic relationship between bacteria and seed plants as seen in certain 
leaves. 

In 1894 Trimen (late Director of Peradeniya Gardens) drew attention 
to the small knob-like excrescences on the leaves of certain Ceylon Rubiaceae 
e.g. Pavetta. imlica (S. Pawatta). In 1902 Zimmermann recognised the 
presence of bacteria in these structures. Subsequently the researches of 
Miehe arid von Faber revealed the fact that these bacteria were also 
nitrogen fixing organisms. 

It is a noteworthy fact that among the Tamil cultivators of the North 
‘‘ pawatta ” is in high esteem as a green leaf manure. 
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GENERAL. 

SHADE TREES. 


(See Frontispiece .) 

The importance of shade trees in the tropics is impossible to over¬ 
estimate ; they are often essential to the planter for his crops, to the gardener 
for the growth of his more delicate plants, and are a boon to man and beast 
on account of the shelter they afford from the sun. Most crops in the tropics 
require shade at one stage or another, some more or less permanently, espec¬ 
ially at low elevations. Bungalows or other human abodes are in many cases 
rendered cooler and pleasanter by the judicious planting of suitable trees in 
the vicinity, the green foliage absorbing a certain amount of the strong light 
and tempering the powerful rays of the tropical sun. The presence of certain 
kinds of trees has not only the effect of rendering the atmosphere cooler 
and healthier by checking excessive radiation from the soil, but may also 
be the means of reclaiming swampy land and eradicating malaria. Thus 
in towns as well as in malarial districts, the hygienic effects of suitable and 
well-grown trees is a matter of common knowledge. 

All trees however are not equally suited to the purpose, and it is very 
important that in making a selection the greatest care and discrimination 
should be exercised. Trees which have adaptations for collecting water, as 
sheathing leaf-bases oi aspathulated inflorescence, should not be planted near 
houses, for they harbour mosquitoes and thereby encourage malaria. Certain 
trees, as Spathodea, may also be a source of danger from their soft brittle 
character and liability to be blown down by wind ; while others (as species 
of Ficus) arc objectionable and dangerous on account of their extensive root 
system. Others again, as C.isuarina, frequently block gutterings, drains, etc., 
by the almost constant dropping of leaves. 

QUALITIES OF GOOD SHADE TREES. 

The suitability of trees for purpose of shade depends of course on local 
conditions and individual requirements ; those which would be suitable for 
public roads would not be satisfactory for street-planting, and vice versa. 
Some trees may, according to position, serve other useful purposes in addition 
to providing shade or shelter ; thus, certain kinds which yield edible fruit or 
other useful product may in some localities be also employed to combine shade. 
In parts of India, mango and other fruit-as well as lac-producing trees are 
utilised for this dual purpose; in some European countries the leasing of 
fruit-trees which have been planted along public roads is a valuable source 
of revenue to their respective governments. The most essential qualities of 
a good shade-tree are : (l) it should be ever-green, or at least have the habit 
of putting on fresh foliage immediately after shedding the old leaves ; (2) it 
should normally have a good spreading form, with an upright clean trunk for 
at least 10 feet from the ground ; (3) it should be a moderately fast grower ; 
and (4) the foliage should be of a light feathery nature, preferably consisting 
of small leaves which have the habit of closing up at night or in dull weather, 
as in the case of certain leguminous species. Those of slow rather than rapid 
growth are preferable, for too rapid a growth must be deprecated as being 
productive of brittle wood and short-lived trees. It maybe noticed that trees 
in general belong to either of two types of habit of growth, viz.: (1) those in 
Which the branches are developed in an upward or horizontal direction, and 
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(2) those witli the branching system curving downwards or drooping. Trees 
of the former type are the most suitable for road-sides or streets, while those 
of die latter are very effective when planted in parks, pastures or open spaces. 
The merits of any tree may be said to depend largely upon the attention given 
it when young, as well as on the manner of planting. Careless or improper 
planting, injury by cattle, etc., when young, or ruthless treatment by disin¬ 
terested owners of adjoining land, will permanently injure or disfigure 
trees however good their qualities. 

TREES FOR PARKS, PASTURE LAND, ETC. 

Here scenic effects must be studied in combination with the practical 
purpose of shade-trees. Those of bold appearance, with striking foliage and 
drooping branches, will produce an imposing effect and at the same time im¬ 
prove the conditions for pasture, their shade encouraging the growth of soft, 
tender herbage. 

SHADE TREES FOR FIELD CROPS. 

That suitable shade-trees, thinly planted and properly tended, have 
beneficial effects, physically or chemically, upon most crops in the tropics is 
an established fact. They help to conserve moisture, aerate the soil by means 
of their deep-feeding roots, which bring plant-food from the under-strata to 
be returned again in the form of mulch by the fallen leaves. Further they 
may be lopped during seasons when shade is least required, and the loppings 
used as a mulch for the crops. Leguminous trees are preferable for various 
reasons, viz.: (1) they are usually fast-growers, (2) their thin feathery foliage 
docs not iorm too dense a shade, and (3) their leaves have often the habit of 
closing up at night, and (4) many of the family have the property of collect¬ 
ing free nitrogen by means of bacteria nodules on their rootlets. 

TREES FOR ROADSIDES, STREETS, ETC. 

'Frees of the type with upright (not drooping) spreading branches should 
be chosen for this purpose. They should have a deep rather than a surface 
system of roots, and should not be of rapid growth, for this, as already stated, 
will not produce stable and shapely specimens. Large leaves and heavy 
dangerous fruits are obviously characters which disqualify for planting in 
public thoroughfares. The ideal tree for this purpose should have, in addi¬ 
tion to being evergreen and of an upright spreading habit, light thin foliage, 
with the leaves closing up at night or in dull cloudy weather. The Inga 
Saman, or u Rain Tree,” approaches these requirements very closely, but it 
has the disadvantage of growing to too great a size for streets, its surface 
system of enormous spreading roots being also dangerous in the vicinity of 
buildings. It is however an excellent tree for planting along rur 1 roads and is 
adapted to a wide range of climate ; incidentally, its nutritious sugary pods 
form an excellent cattle-food and are an article of export from South America. 

RULES FOR THE PROPER PLANTING AND CARE OF 
SHADE TREES. 

The planting and preservation of suitable shade trees for road-sides 
being of greatest importance to the public in general, the writer would suggest 
the adoption of certain recognised rules, such as the following, for their 
proper planting and maintenance ;— 

(a) Proper holes (from 2 to 3 feet deep, by as much in diameter, and 

I tilled with good soil) to be prepared before planting. 

(b) Where possible, holes to be well behind the side-drains and not 

in the margin of the road : the distance from the road should 

be from 8 to 10 feet, according to circumstances. 

(c) The plants to be well-established in bamboo-pots or plant-baskets 

before being planted out. 
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(d) Planting out should, as far as possible, be done at the commence¬ 

ment (not at the end, as is frequently the case) of the rainy 
season. 

(e) The distances for planting apart in the first place may be from 20 

to 30 feet (according to the species of tree), every alternate tree 
being cut out later, if necessary, as it fills its allotted space or 
encroaches on its neighbour, 

(f) Proper protection must be provided, either collectively or indivi¬ 

dually, against cattle, etc., by means of tree-guards or fence 
until the trees are sufficiently established to take care of 
themselves. 


(g) The injudicious cutting of branches or interference with the growth 

and proper form of trees in public thoroughfares, should be con¬ 
sidered an act punishable by law. 

(h) The building of houses, huts or shanties too close to the trees 

should be prohibited. 

In a subsequent issue selections will be given of trees suited as shade for 
special purposes and different elevations. 


H. F. M. 


ONION CULTIVATION IN HAWAII. 

The work of the Waipio substation is of a co-operative nature. The 
main problem for the year was a study of onion production. Red and white 
Bermuda onion seed was planted directly in drills in the fields on September 
23, October 3, October 9, November 13, and December 10. Part of the seed 
was planted in shallow furrows and part in level culture. The Waipio 
substation is in a region of low rainfall, but unusually heavy rains occurred 
this year, filling the furrows with soil and burying the onion bulbs. 
Considerable thinning and transplanting had to be done throughout this area, 
and the bulbs buried by washed soil had to be uncovered. The best results 
were obtained from the sowings in September and October. November and 
December appear to be too late. Areas on which trash was burned not only 
produced larger onions, but the onions required only 90 to 100 days from 
seeding to maturity, as compared with 130 to 160 days on areas not burned. 
It is planned to carry on some experiments to determine whether it may be 
economical to heat the soil in the rows by means of a crude-oil blast before 
planting. The area planted to onions was 8 acres. Most of the soil shewed 
3 per cent, manganese by analysis. From seeding to harvest 23 inches of 
rain fell. The eight acres of onions yielded 32,210 pounds, not counting the 
small onion of pickling size.— Report of the Hawaii Agricultural 
Experiment Station, 1914. 


AGRICULTURAL PROGRESS IN INDIA. 


The Report of the Agricultural Adviser to the Government of India for 
1913-14 which has just come to hand reviews the progress of agriculture in 
India during that period. 

The report opens with a sketch of the origin and development of the 
Research Institute and College at Pusa, which owes its present position to 
Lord Curzon, an excellent portrait of whom forms the frontispiece. 
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In the section devoted to Agricultural Bacteriology at Pusa re ference is 
made to the examination ot soils for azotobacter, and we read that th e addition 
of a seer of cane sugar to a plot of 2 square yards increased the nitrogen 
contents of the first 6 inches of.soil by 15 per cent, during 10 weeks. As 
many soil organisms produce soluble carbohydrate > by their action upon the 
cellulose of buried organic residues, this stimulation of nitrogen activity may 
be found to be of considerable practical importance. 

In the Bombay Presidency perhaps the most valuable work done was 
in increasing the water supply, chiefly by means ot well-boring. The 
operations in Gujarat, during the past five years are said to have increased 
the available supply of water for the irrigation of crops by 900,000 gallons 
per hour, a result which is tending to turn this tract into one large garden. 

In the Madras Presidency the development in the cultivation of green 
manure crops in rice fields is remarkable. In the District of Chingleput 
alone some 32,000 lb. of seeds of these crops were disposed of, and the 
Director thinks it impossible to estimate the ultimate demand when trained 
men Te sent to popularise the practice of green manuring. 

In the Bengal Presidency Mr. Annktt, the Agricultural Chemist, who 
has been studying the enzymes in Indian seeds, has made the discovery (which 
may prove useful as a quantitative test for urea in urine or blood) that 
the swordbean contains a ferment which rapidly changes urea into an 
ammonium salt. 

It is interesting to read that in the Punjab Mr. Cousins, lately an officer 
of the Military Department, has placed bis large practical experience in 
bee-keeping at the disposal of amateur workers. 

The extension of groundnut cultivation in India has been remarkable. 
In the Bombay Presidency the area under the crop has risen from 57,000 
acres in 1903 to 181,000 acr£s in 1913. In the United Provinces where the 
crop was introduced 8 years ago it now covers about 35,000 acres; in Madras 
the increase has been from 393,100 in 1905-6 to 1,175,200 in 1913-14; in 
Burma from 80,000 in 1906-7 to 240,000 in 1913-14. 

As regards coconuts we read that in Travancore coconuts yield more 
than 70 per cent, of the total customs revenue and that work is now being 
done in connection with the systematic manuring of the palm and the study 
of the characteristics of different varieties of the nut. 

The following remarks by Mr. Kkatinge, Director of Agriculture, 
Bombay, on the subject of dry-farming are worth reproducing;— 

“ Other points in which the dry farming regions of the United States 
of America have an advantage over us is that the rainfall is far more 
consistent and better distributed. They know fairly well what rain they 
can count on, and do not get such excessive downpours in a day as we often 
get. With us a tract which usually gets less than 15 inches of rain in the 
year may suddenly get 20 inches in two months, or contrariwise in a famine 
year a tract may get less than two inches in a year. Further the heat of the 
sun, and consequently evaporation, is far less in the United States of America, 
during the greater part of the year; and in the late summer when the heat 
there is considerable, the crops cover the ground. Last but not least must 
be mentioned the fact that they have at their disposal far better teams and 
far better implements than our farmers have. 

My general conclusions are:— 

(1) That we must work our own problems of dry-farming. 

( 2 ) That the study of soil physics is a matter of great importance to us.” 

The report also contains an account of the All-India Agricultural 

Conference held at Coimbatore on December 8th, 1913, at which the 
Secretary of the Agricultural Society was present as a delegate from Ceylon. 
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THE EFFECT OF TRANSPLANTING UPON 
RICE PRODUCTION. 


In the experimental held of the Rice-growing Station at Vercelli, 
systematic experiments have been carried out to ascertain the effect of 
transplanting upon rice production. The latter operation was effected in the 
same soil in which the sowing had taken place and from which were taken 
the seedlings for transplanting. Thus, in the case of one of the experimental 
varieties, Ranghino, the transplanting was effected in ground immediately 
adjoining the plot in which it ha:l been sown and from which the seedlings 
for transplanting had been thinned out. The seedlings were moved early in 
June and planted (as is the rule) in tufts of 3 to 4 at a distance of 10 to 12 in, 
apart, the tufts being arranged in a quincunx. 

After the usual period of taking root, the leaves grew luxuriantly and the 
plants were green until after the beginning of July, developing and tillering 
in a satisfactory manner. The same varieties of rice which lodged when 
grown where they had been sown, showed, in the transplanted plots, a note¬ 
worthy resistance, and it was only when nearly ripe that some of them, for 
instance Shiraighe and Jojiruschi, lodged, and then with little injury to their 
yield. The proportion of aborted grains was much less and the straw was 
stronger and hardier. 

The numerical results given by the first experiment were as follows: - 

Yields in lb. per acre. 


Variety. Untransplanted. Transplanted. 


Onsen 

6,197 

5,911 

Shiraighe 

3,137 

4,983 

Sckiyama 

4,293 

5,745 

Takatzu 

4,348 

5,243 

Jojirushi 

2,620 

6,610 

Nero di Vialone ... 

3,860 

4,197 

Lencino 

5,247 

4,100 

Runghino 

3,498 

5,412 

Only the Onsen and Lencino varieties 

gave inferior 

results; ; 


noteworthy that, while the other untransplanted varieties suffeied injury 
from lodging, these two, which seem not to bear moving, proved very 
resistant to lodging. The writer, who in continuing the experiments, con¬ 
siders that he has now proved that by transplanting, it is possible to maintain 
good crops, especially, in the case of those varieties of rice which have the 
weakest straw.— Monthly Bulletin 


The Agricultural Department of North Wales recommends the use of 
salt in place of potash when, as now, it is difficult to supply in manures, in view 
of-the fact that it is able to liberate some of the potash locked up in the soils. 
For annual crops, such as potatoes, a dressing of 5 to 6 cwt. per acre is 
^recommended to be broadcasted some weeks before planting. The salt 
must not be mixed with superphosphate. 

&! ' . ■ ' ' 
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BACK TO THE LAND. 


WOMEN. 

One of the results of the war is that a great number of women as well as 
men have been thrown out of work. In London alone no less than 40,000 
women were put out of employment almost immediately war was declared. 
Unlike men, women could not, when the workshops were closed, go down to 
the recruiting centres and answer their country's call. 

It was through the initiative of Her Majesty Queen Mary herself that the 
“ Work for Women Fund " was started, to provide employment for as many 
women as possible who have been thrown out of work. Many are the ways 
in which the hands of these unfortunate unemployed have been kept busy, 
assisting in the great work of alleviating the distress of others while helping 
themselves. Among other schemes is one for utilising the services of women 
to fill the places of those who were taken away from the land. The follow¬ 
ing quotation from an article appearing in Woman at Home on “ Queen 
Mary's Work for Women Fund'* refers to this phase of the great organisation :— 

‘ k Perhaps of all the experiments tried by the Central Committee, the 
back-to-the-land scheme at Radlett in Herts has given the greatest amount of 
real pleasure to those who are taking part in it. We have seen in the faces 
and figures of recruits marching past our windows the transformation of thin, 
pale, sickly youths used to office work into bronzed creatures with chests to 
be proud of after a few weeks of open-air life. Something of the same sort 
has happened in the case of a little group of East-end girls who are hard at 
work developing an acreage of land with fruit and vegetables and flowers. 
They are in training as market gardeners, and the Central Committee is for a 
limited time paying them wages until they shall be ready for work elsewhere. 
They are between the ages of eighteen and twenty and their comfort and well¬ 
being are having careful supervision." 

SCHOOLBOYS. 

The following extract from a letter regarding ihe question of boys of 
school age being used for agricultural work during the mobilization of His 
Majesty’s present forces, is signed by “ The Chairman of a School Attendance 
Committee" and addressed to the Editor of the Spectator:— 

The deficiency of men must be made up by women and boys. Old men 
hardly affect the matter, as rural labourers do not give up work so long as 
they are fit to do any. Some labour-saving machinery may be installed where 
farming is conducted on a large scale and there is ample capital, but neither 
this nor Belgian labour will generally solve the difficulty. Women and boys 
remain. Let me deal with the women first. On the whole it is a good thing 
that female agricultural labour has diminished. In the North, where it is 
still common, it will probably expand this year ; in the Midlands, and where 
the disappearance of the dairymaid is recent, it will probably revive. In 
many districts, particularly near London, there remain only the boys to make 
up the deficiency, and I think that before the hay harvest the demand for boy 
labour will become irresistible. It will be well that we should consider in 
time how the most good and the best harm may result. Everybody must 
lose or go without something on account of the war, and if some boys lose 
some education, how can the loss be minimised ? First of all, the law should 
generally stand as it is, enforcing attendance up to fourteen years of age. 
Probably no one will wish to see the law repealed in this respect, for the 
exceptional and temporary character of exemption should be kept in promi¬ 
nence. Nor should the laws or by-laws prohibiting the employment of 
children be set aside : employers would become indiscriminate in engaging 
boys unless they realised that they may still be liable to prosecution. The 
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present system of examinations for labour certificates is not very satisfactory, 
and merely to develop it would not induce satisfaction. My experience of 
rural schools leads me to think that the safest scheme would be one which 
may sound cumbersome but would not in practice be so in country districts 
where “ everybody knows everybody/* The farmer, knowing of a likely boy 
whom he wishes to employ, should apply to the parents. The parents, if 
willing, should apply to the school managers, who, after consulting the teacher, 
should grant or refuse leave for whole time or half time. They should then 
inform the school attendance officer of their decision. The local Attendance 
Committee should delegate their discretion to prosecute or refrain to the 
managers, even if they demand information and keep some supervision. In 
support of this scheme I would say that the demand should come from the 
farmers. It will be the parents' business to see that the boys are not “ sweated” 
either with too heavy work or too long hours or too little pay. Then I would 
give discretion to the managers. They probably know the farmers, the 
parents, and the boys, the conditions of the work, the homes and probable 
prospects of the boys. But I would insist on their taking the teacher into 
consultation. He should know best which boys would lose least by missing 
some of their literary education, and which might even be said to be likely 
gainers by early specialization in the technical education of agriculture. 


CASSAVA EXPERIMENTS. 

FLAT VS. BANK. 

Two plots of cassava were grown with the object of ascertaining, with 
some degree of accuracy, the weight of green roots produced per acre. 
Like the arrowroot cultivation, in one section the cassava was grown on the 
banks (which is the usual estate practice), whilst the other section was 
“ flat.” In both cases the cuttings were planted at 5 ft. by 2 ft. The results 
this season showed an increase of yield of 3,525 lb. per acre in favour of the 
“ flat ** cultivation, the yields being at the rate of 17,570 lb. green roots per 
acre on the “flat” cultivation, and 14,054 lb. on the banked land. The soil 
in the two plots was, so far as appearances go, of similar fertility, and the 
plants themselves were ordinary estate cuttings, so that there is every indica¬ 
tion that the increased yield may be attributed to the method of cultivation. 
As, however, one season’s results cannot be definitely relied upon, the same 
point will be tested in next year’s experiments. 

No selection work has been done with this crop, but it is proposed to 
make selections from amongst next season’s plants. 

EXPERIMENTAL SHIPMENTS OF DRIED ROOTS. 

In order to test the market in Canada for dried cassava roots, a trial 
shipment of the article was made to the West India Company, Montreal. 

The roots were sun-dried on galvanised wire mesh trays, such as are 
used in drying arrowroot starch. The average percentage of thoroughly 
dried roots was 38, although in some cases 40 per cent, was obtained. The 
product was shipped in ordinary cacao bags. 

The calculations given are based upon the results of the trial shipment, 
together with the trial at the Experiment Station. As will be seen, the 
dried cassava roots realised #35 per Canadian ton of 2,000 lb. in Montreal. 
The average estate yield of 10,000 lb. per acre was calculated from informa¬ 
tion given by a local planter, who cultivates a considerable area of cassava 
each season. 
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SUMMARY OF DATA CONCERNING DRIED CASSAVA ROOTS. 

Results of trial shipment as per account sales :— 

Cr. $ c. $ c. 

By 11 bags dried cassava roots 1,457 lb. 
at $35 per ton of 2,000 lb. cx rails, 

Toronto ... ... ... 25 50 

Dr. 

To Customs Entry ... ... ... 1 00 

,, Ocean freight ... ... ... 3 58 

,, Rail freight 1,430 1b. at 38c. ... ... 5 43 

,, Commission on $25*50 at 2i per cent. ... 64 10 65 

Balance clue ... 14 85 

Yields at Experiment Station, 1613 :— 

On banks at rate of 14,000 lb. per acre. 

„ flat ..17,000 . 

17,000 lb. would give at 38 per cent. 6,460 lb. dried roots, cr approximately 
three tons of 2,000 1b. gross value at $35, $105 (£21 17s. M.) per acre. 
Net value in Kingstown at $2172, $65*16 f £13 11s. (ui. ) 14,000 lb. would 
give at 38 per cent. 5,320 lb. dried roots, approximately 2i tons of 2,000 lb. 
per acre—gross value, at $35, $87*50 or £16 4s. 6</, and net value in Kings¬ 
town at $21*72, $54*30 (£11 0s. 3«/. ) Average yield on estates 10,000 lb. 
10,000 lb. would yield at 38 per cent. 38,000 lb. dried roots—gross value 
$66*50 ( £13 1 7s.) Net value at $21*72, $41*26 ( £8 11s. IK/.) 

HOW NET VALUE IN KINGSTOWN OF ONE TON WAS 

ESTIMATED. 

Value of one ton of 2,000 lb. in Montreal $35*00 ( £7 5s. \0tl .)— 

Freight at 54c. per 100 lb.... $10 80 

Customs entry ... 1 00 

Commission at 21 per cent. 88 

Lighterage, etc. ... 60 

$13 28 $13 28 (£2 15s. Ad.) 

Net value in Kingstown ... $21 72 (£4 10s. Oil.) 

COMPARISON OF PRICES OF DRIED CASSAVA ROOTS AND 

CASSAVA STARCH. 

The following figures show that when cassava starch is selling at $6*85 
per barrel of 220 lb. in Trinidad, the value is on a par with dried cassava 

roots at $35 per ton in Montreal. In other words, when cassava starch is 

selling at over 3c. per lb. in Trinidad, or over 2ic. per lb. in the Colony, it 
is more profitable to manufacture starch than to sell the dried roots. 

In this comparison no allowance has been made either for depreciation 
of machinery, or the difference in cost of labour in the preparation of the 
two products. Such allowance would need a more accurate estimate than I 
feel in a position to give, but would undoubtedly, at least in the matter of 
machinery, be in favour of the manufacture of the dried roots. 

The starch extraction by weight from the green roots is placed at 17 
per cent., which is calculated from information given by local starch manu¬ 
facturers. Details of calculations :— 

5,000 lb. green roots yield 2,000 lb. (1 Canadian ton) dried roots or 
850 lb. starch. 
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Therefore, for the selling price to be on a par with dried roots at $35 in 
Montreal ($2172 in Kingstown), the starch would realise $6*85 per barrel 
of 220 lb. in Trinidad ($5*60 per barrel in Kingstown ). 

The net value of the starch has been calculated from account sales, the 
charges per barrel, when shipped to Trinidad, being as follows :— 


Cr. 

$ c 

$ 

c. 

By 1 barrel of cassava starch 


6 

85 

Dr. 




To Freight 

24 



,, Export Duty 

12 



,, Import Duty 

50 



,, Porterage ... 

05 



,, Commission at 5 per cent. 

34 

1 

35 

Value in Kingstown 


$5 

60 


—Trinidad and Tobago Bulletin, XIV, 2. 


COMMELINA NUDIFLORA. 


Amongst the various problems studied in Hawaii is the production of 
suitable forage for dairy cows at Glenwood sub-station. The peculiarity of 
this locality is the heavy rainfall which ranges from 200 to 250 inches per 
year. The soils are saturated most of the time and most legumes and other 
forage plants do not thrive. 

The Report of the Hawaii Agricultural Experiment Station for 1914 states 
that, “as a soiling crop Commclina nmlijlora lias come into great prominence. 
This plant grows wild throughout the Glenwood substation and ratoons readily 
giving heavy crops in succession particularly if a top-dressing of manure is 
added from time to time after cutting.” # * # * 

“It is probable that an extension of the present crude system of live-stock 
farming with honohono (Commclina tiudifiora) and Para grass as the main 
crops, could be made very profitable. In the summer months there is much 
more growth than during winter. Honohono lodges badly and Para grass 
becomes woody if left in the field after a certain stage of development. To 
• prevent loss of the surplus in summer, some means of storing is needed. The 
soil offers one means of solving this difficulty.” 

Commclina nndijlora is a very common plant in the moist low-country. 
Trimen states, “In shady places amongst grass in the low-country, very 
common.” It is known as Girapala (‘parrot-beak’ ) by the Sinhalese 

The plant is nearly glabrous, with a stem 2-3 ft. long, branching from 
the base. It will be seen from the table of anatyses given below that it 
excels Guinea grass and Water grass, the two feeding stuffs commonly used 
in Ceylon. Between Rakwana and Bentota the country is suitable for cattle- 
earing as there is a plentiful supply of sweet grasses, but the constant and 
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heavy rainfall causes periodical flooding of the country. This forage plant is 
worthy of note for this locality. 


Kind of feed 

Protein 

Fat 

Nitrogen - 
free 
extract 

Crude 

fibre 

Ash 

Guinea grass 

5’52 

0'87 

5459 

2817 

10'89 

Water grass 

11 73 

2‘44 

42*21 

34'48 

9‘55 

Commclina nttdijlora 

13 ''27 

277 

47'62 

2274 

13'33 

Alfalfa 

25*26 

1 '76 

32*25 

28'85 

11*23 


TILLERING OF CEREALS. 


At a meeting of the Fanners’ Club held at the Whitehall Rooms, Hotel 
Metropole, S.W., the Rev. E. Seeley, of Tunbridge Wells, read a paper on 
“The Tillering of Wheat.” 

Mr. Seeley explained the tillering or stooling habit of cereal plants, and 
described the conditions that encourage or restrict the process. Wheat and 
other cereals were capable, under favourable conditions, of developing a 
number of stems from one root, and although this might be seen demonstrated 
in any field, there were great differences in the freedom of its operation, both 
as between individual plants and in different localities. 

Mr. Seeley said that liberal tillering was largely the result of opportu¬ 
nity. The plant with a strong root hold and a fair length of stem under¬ 
ground would branch more freely than that which germinated near the 
surface. One means of promoting free tillering was to plant the seed deeper 
than usual, but an objection to this was that deep planting was prejudicial to 
the healthy germination and robust growth of the young plant. Cereals in 
their early stages of growth must be near sunlight. 

The question, therefore, was how to reconcile the conditions that stimu¬ 
late germination and tillering respectively. He was convinced that the problem 
could be solved by the use of a machine he had invented, which was under¬ 
going a trial this season on the Corporation Farm, Nottingham, and elsewhere. 
The principle of the mechanical tillerer was that it pushed the earth close to 
the roots of the cereals sown in drills, at intervals, as might be required. Hv 
this means the development of the stem underground was prolonged and the 
plant was provided with an opportunity for exercising its clumping or stooling 
habit, thereby tilling the ground in such a way as to effect an appreciable 
economy in seed and increase the yield of both straw and grain.— The Times. 


The so-called briar root from which the cheap and popular pipe of that 
name is made is really a nodular structure which forms on the root of 
Erica arbor ca. It was believed that supplies of the root were only obtainable 
from Austria, but. acording to the Kew Bulletin Corsica can supply an 
unlimited quantity of the commodity. 
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AGRICULTURAL IMPLEMENTS AND 
MACHINES* 


Circular No. 6 issued by the Department of Agriculture, Mysore Slate, 
deals with implements and machines suitable for Indian conditions and is 
intended to help the agriculturist in the choice of them. Most of these are 
kept in stock by the Department, which also undertakes to procure any special 
machine that may be required for abroad and to set it up and give instructions 
as to its use. 

Under the head of ploughs a number of cheap and effective implements 
are described. The advantages of an improved plough are thus enu¬ 
merated :— 

(1) . It does not, like the Country plough, leave any unstirred soil 
between the furrows; the land can therefore be prepared for the seed after 
one ploughing. In the case of the Country plough several ploughings and 
cross ploughings are required before seed can be sown. 

(2) . It ploughs deeper, whereby the water-holding capacity of the soil 
is increased and more space is afforded for the penetration of plant roots. 

(3) . The furrow slice is inverted and pulverised by the mouldboard ; 
and, as a result, there will be more thorough aeration, and noxious weeds and 
jnsects will be exposed and killed. 

(4) . The furrows are wider, and therefore more land is ploughed up by 
the improved plough for the same distance covered by the bullocks. 

The ploughs described arc the “Verity” of Canadian make, ” Kolar 
Mission ” (American) and “ Eureka ” (made by the Kolar Mission). The last 
mentioned is intended chiefly for small bullock power. It has a single handle 
and adjustable wooden reversible steel share, and though it does not turn or 
pulverise the furrow slice as well as the other ploughs named, it is said to be 
much more efficient than the Country implement. The depth of the furrow 
is 4*2 inches and width 5 in-, and with a pair of ordinary bullocks it is possible 
to work I to '] acre in a day. The price is only Rs. 9 and extra shares cost 
50 cents each. 

The function of the cultivator is to break up the clods left by the plough 
and loosen and pulverise the soil : while that of the harrow is to gather up 
weeds and form a level seed bed. It is pointed out that harrowing and 
cultivating increase the feeding area of the roots and the capacity of the soil 
for catching water and holding it : both operations helping to aerate the soil 
and promote the activity of germ life. 

The American disc harrow suitable for a pair of strong bullocks has 6 
discs and costs Rs. 100 while a lighter type manufactured by the Kolar 
Mission suitable for a pair of ordinary bullocks is priced at Rs. 32*50, and the 
workable area is given as 2[> acres per day. 

The six-shovel cultivator, also of local make tor stirring the soil to a depth 
of about 3 inches working with ordinary bullocks, costs only Rs. 12, About 
2 acres could be worked in a day. 

Among machines the most interesting are those for threshing and 
winnowing The thresher is suitable for paddy and kurakkan. Four pairs 
of ordinary bullocks are required for this machine, which can deal with about 
20 bushels of paddy and 13 of kurakkan in an hour. The American made 
machine is priced at Rs. 410 and that made by the Kolar Mission at Rs. 350. 

The winnower, which is priced at Rs. 80 and is designed to deal with 
various kinds of grain, requires one man to work it and another to feed it and 
remove clean grain. Riddles of galvanised wire for dealing with different 
grains cost Rs. 3 each. 
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The Director of Agriculture, Mysore, writing to the Secretary of the Agri¬ 
cultural Society, says :— 41 We are using bullock power with fourway head pieces 
to drive the machine, but engine power gives a more steady speed, which is a 
distinct advantage. Furthermore the working cost would be decidedly 
cheaper in the long run if the machine is worked bv an oil engine. A 31 

H. P. engine is sufficient, but if there is other work to be done a higher power 
is desirable. The outfit will thresh 400-500 lb. ragi (Kurakkan ) per hour and 
will work normally about 6 hours per day, i. e. from 1 to 7 p.m. the forenoon 
being devoted to the drying of sheaves in the sun.” 

AGRICULTURAL PRODUCTS OF PERU. 

Colton is grown throughout the coastal zone. During the past two or 
three years the area under this crop has considerably extended, and many 
sugar estates are planting a fair quantity of cotton. The quality also has 
improved very much owing to the introduction of modern machinery. The 
coast of Peru is admirably adapted to the growth of cotton, for the mildness 
of the climate and the absence of storms and heavy rains reduce the work of 
cultivation ; thus the cost of production is 2 or 3 cents a pound less than in 
the United States. Besides, the yield per unit of area is greater in Peru than 
in any other part of the world. Upland cotton (Cossypiimt hirsuiuui) gives 
from 553 to %8 lb. per acre in the Cahrnete Valley and a maximum of 

I, 384 lb. has been reached in the Lambaveque Valley. Sea Island gives an 
average of 447 lb., Mil Afiti up to 550 lb. on the coast and 830 lb. in the 
upper valley of the Pativilca. The Peruvian average production is 484‘4 lb.; 
the Egyptian 390*4 lb.; the United States 308 lb. or less. 

Sugar cane occupies between 75,000 and 100,000 acres of land. During 
the past two years, 1912—1913. more than £1,500,000 have been invested in 
machinery installations. In 1912, 192,754 metric tons of sugar were 

produced (of which 149,188 metric tons were exported ) and over 1,980,000 
gallons of alcohol from sugarcane. The 1913 crop was about the same. In 
Peru the production runs as high as 40 tons per acre, while in Cuba it is 
approximately 22 tons per acre. Sugar is produced in Peru at a cost of from 
£5 to £6 per ton, against £14 per ton in Louisiana, £9 in the West Indies and 
£ 12 to £14 in Hawaii. 

Rubber .—Wild rubber is chiefly obtained from Herat brasilictisis which 
grows usually to a height of 60 to 70 ft. in the lower lands up to an elevation 
of 300 ft. Castilha is also found in Peru at higher altitudes and provides the 
rancho of trade. Along the Halluaga river and at other points in the eastern 
Provinces extensive rubber plantations have been laid out. The rubber out¬ 
put in 1913 was 2,781 metric tons, valued at approximately £816,000. The 
highest previous production was 3,193 metric tons in 1912, valued at 
£1,380,000. 

Coffee .—Several kinds of coffee are grown in Peru, all being of superior 
quality: its cultivation has reached the largest development in the Montana 
and Sierra districts. Usually 200 trees are planted to the acre and after the 
third year the yield from each coffee plant is more than one pound in weight. 

Vineyards. —Wine growing has been practised for centuries ; of late years 
the vineyards have extended considerably, especially in the lea Valley, where 
they cover about one-fifth of the cultivated area (namely about 8,000 acres) in 
the Moquegua valley, the vineyards of which are considered to produce the 
best Peruvian wines, and in the neighbourhood of Lima and Arequipa. In 
1907 some experimental vineyards with over 10,000 vines were planted in the 
Moquegua valleys. 

Maize is grown extensively, the maize of Cuzco being considered the most 
productive as well as the largest and most vigorous of all the known varieties. 

Rice is grown chiefly in the Department of Lambaveque and the district 
of Pacasmayo. 
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Barley and wheat are grown mainly on the upland plateaux. Tfefe/ 
Peruvian Corporation has been carrying out a successful ‘ series of experiments 
in the vast arid upland Lake Titicaca region with cereals and grasses brought 
from the high altitudes of China, India, Tibet and Abyssinia and from the dry 
plains of Persia, Siberia, Smyrna and Tripoli. Experiments are also being 
made in the Junin highlands with Siberian alfalfa. 

Lima beans , native in Peru, grow to perfection and yield an average of 
1,700 lb. per acre. 

Tobacco has been grown in Peru from remote times. Tumbes, Jaen, 
Hunacalamba, and Jeveros are the chief sources of the supply of the leaf. 

Coca .—The production of coca has decreased considerably in recent 
years. The largest area devoted to this industry is in Southern Peru around 
Cuzco. In 1913 7,187 lb. of cocaine worth £28,000 were manufactured. 

Tea .—In the vicinity of^ Cuzco experiments are being made with the 
production of tea, and leavesof excellent quality have been obtained. 

Fruits and Vegetables .—All the fruits of the tropics and of the temperate 
zone can be grown to perfection in Peru. The olive was imported into Peru 
during the time of the viceroyalty; it is, however, only within recent years 
that it has assumed importance, especially in the coast Province of Camana, 
Department of Arequipa, and in Ilo and Moquegua. In the latter department 
are to be found the best varieties introduced from Seville, Spain. 

Forests .—Their utilisation, in spite of their wealth, is at present prevented 
by the transportation problem, but will no doubt be solved in time. 

Stock raising .—In Peru the raising of live stock is extensively practised, 
and especially in the Departments of Cajanvarca, Junin, Ayacuelio and Puno and 
in the districts of Acomavo, Chumbivilcas, Canas and Anta. In these districts 
the estates are large. The Peruvian cattle, which it is believed originate 
from the stock imported from Spain, are of medium size, strong for work in 
the held, but rather inferior for beef or dairy purposes. In order to improve 
the stock several choice breeds have been introduced with success, especially 
the Shorthorn and Brown Swiss. The exportation of hides and skins and the 
tanning industry are of growing importance. The goat and kid skins of Piura 
are in great demand. 

The wool product in 1913 amounted to 4,710 metric tons, valued at 
£649,806. Recently Tierra del Fuego and Patagonian sheep have been 
introduced for cross breeding. A British enterprise conducts a sheep ranch 
at Atocsayco, where the yield has been as much as 61 pounds per head. 
Besides sheep’s wool, Peru produces that of the llama, the alpaca and the 
vicuna. The female alpacas yield from, to 6\ lb. of wool and the males 
from 6| to 8|. Pigs are reared chiefly in the Barranca, Supe, Huacho and 
Chancay valleys, where they are fattened with maize, lucerne, sweet potatoes 
and barley. The principal object of breeding pigs is the production of lard, 
which amounts to over 2,200,000 lb. per annum. This quantity, however, is 
insufficient to meet local demands. 

The following are the most important items of agricultural produce ex- 


ported during the year 1913 :— 


Metric tons. 

£ 

Cotton 


56,162 

1,564,844 

Sugar 


142,902 

1,412,665 

Rubber 


2,781 

815,998 

Wool 


4,711 

649,806 

Skins and Hides ... 


3,727 

200,924 

Guano 


37,530 

150,120 

Panama Hats 


— 

118,735 

Rice 


3,410 

78,226 

Cattle ... 


— ■ 

39,705 


-—Monthly BMUctift, ■ 








The Late Dr. R. H. LOCK, M.A.. Sc. D. 
Formerly Assistant Director. Royal Botanic Gardens, Ceylon 









THE LATE DR. R. H. LOCK 


We regret to record the death which took place on the 26th June last of 
Dr. R. H. Lock, m.a., Sc.D., late of the Department of Agriculture, Ceylon, 
Dr. Lock was the son of Rev. J. B. Lock, and was born on January 19, 
1879, at Eton College where his father was at that time an assistant master. 
He was educated at Charterhouse and Caius and took First Class in both 
parts of the Natural Science Tripos. He was Frank Smart Student in 1902. 
Dr. Lock came out as Scientific Assistant to the Director of the Royal Bo¬ 
tanic Gardens, Ceylon, in 1902, and worked with plant-breeding experiments 
with peas and maize, and provided the first demonstration of Mendel’s law r 
based on a large number of crosses. He also carried out experiments on the 
growth of bamboos which provided Blackmax with part of the evidence on 
which the latter based his theory of limiting factors. 

He returned from home in 1908 as Assistant Director, and carried out 
experiments in plant breeding on tobacco. After acting as Director in 1909, 
lie devoted himself more to the agricultural side, and instituted experiments 
in selection of paddy and also began experiments with arecanuts. He pro¬ 
ceeded home on 3 months half pay leave in 1910, and on his return acted 
again, a year later, as Director. 

As a result of his investigations of the cocoa experiments on Gangaroowa, 
he was led to question the efficacy of the manures applied in that particular 
case, and advocated the cessation of manuring for some time—a course 
which appears to have been justified by the results. 

In 1912, Dr. Lock initiated a series of tapping experiments at Ganga¬ 
roowa which, with the exception of the previous experiment instituted by him¬ 
self and Mr. Bamber at Heneratgoda, are the first in Ceylon to be conduct¬ 
ed on a rigorous experimental basis. 

Dr. Lock went home having resigned his appointment on November 
20, 1912, and was appointed an Inspector under the Board of Agriculture 
and Fisheries, London, in the following year. During his stay in Ceylon Dr. 
Lock identified himself with sport and was a member of the Ceylon Mounted 
Rifles. He played tennis, cricket, and golf, and won the Clifford Cup 
(Golf) at Peradeniyain 1912. We express our deep sympathy with his w idow’ 
and bereaved relatives. 
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COFFEE. 


Whether or not coffee is destined again to become one of 
the great staples of Ceylon and other parts of the East, renewed 
interest is certainly being taken in the product due principally 
to the advent of Robusta, a species indigenous to Uganda and 
the Belgian Congo and introduced into Java about the year 
1900 whence it has spread to other eastern countries. It has 
been said that if ever the East should seriously take up coffee 
planting again it would kill the plantations of Brazil because of 
the abundance of cheap labour it can command. The labour 
position of the great planting countries of Asia is undoubtedly 
very strong compared with that of America or of Africa, and 
this must always tell heavily in its favour, but the quality of the 
product produced is also a determining factor. Consumers 
would not put up with low grade coffee from the East, however 
cheap, if they could obtain high grade from Biazil at a moderate 
price, though of course there would always be a market for the 
inferior product subject, however, to depression if it were 
produced in great quantity. 

The principal characteristics of Robusta coffee are, as is 
generally well known, earliness, prolificness and disease-resisting 
power. In favourable situations it comes into bearing within 
two years from seed and is one of the heaviest, if not the 
heaviest, vielders now in cultivation. It suffers from leaf 
disease in the native gardens of Uganda, but in the East it has 
hitherto enjoyed comparative immunity, especially under light 
shade. Robusta coffee is suited to low and medium elevations 
and does not appear to be a mountain coffee like Arabian. In 
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the Government Stock Gardens at Colombo (sea level) 75 trees 
planted on a plot of poor sandy soil are now, though not yet two 
years old, fruiting well. At Peradeniya (1,600 ft.) seedlings 
of Robusta planted in 1910 under Leucccna glauca shade bore 
a small crop of berries in 1913. The shade was allowed to get 
a little too dense and this no doubt checked flowering. 

Against the heavy yielding properties of Robusta coffee 
must be put the fact that it commands a lower price in the 
market than Arabian, and for that reason may ultimately come 
to be rejected as a staple. The door may not be finally closed 
to Arabian, which it is now found does not suffer so much 
from disease when grown under light shade as when fuller 
exposed. C. arabica could no doubt be rendered more immune 
by crossing with an immune species, though a difficulty is here 
met with inasmuch as there is as far as is yet known no immune 
species in cultivation equal in quality to Arabian, and hence a 
cross would probably give us a bean of inferior flavour. Many 
hybrids have been produced. In the Royal Botanic Gardens, 
Peradeniya, there are several plants of a cross between Arabian 
and Liberian, but they show variation in type. This is inevitable 
with new crosses until the type tree has been selected and bred 
from till the strain is fixed, a process that would last through 
several generations. Disease-resisting power and flavour should 
be the principal qualities sought for when selecting the type 
trees. At the Experiment Station, Peradeniya, there is another 
hybrid introduced from Paris about the year 1904. It bears 
heavily and has not suffered permanently from Hemeleia 
though growing without shade. Some beans were sent home 
in March last for a report on their commercial value and the 
following has now been received from the Imperial Institute: 
“ The coffee as received was submitted for valuation to brokers, 
who reported that the sample consisted of parchment coffee 
which would have been improved by more careful washing. 
They valued the product, after husking, at 43s. per cwt., and 
stated that it would sell in competition with ‘ Robusta ’ coffee, 
the Java variety of which is now worth from 46s. to 49s. per cwt. 
(June 1915) for washed beans of good quality.” The average 
price of Mysore fair to good bold at the time was 78 to 87 shillings. 
The report also states that the beans “ differ considerably In 
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composition from the average raw coffees of commerce. The 
amount of caffeine present (1'76 per cent.) is much above the 
average, the normal quantity in ordinary coffee being from l’O to 
l’S per cent., and the maximum figure recorded 1*8 per cent. 
On the other hand the percentage of crude fibre (12*6) is excep¬ 
tionally low, the usual amount being from 20 to 30 per cent, and 
the lowest figure for a large number of analyses 16*6 per cent. 
The amounts of protein, ash, and starch , are normal, but the 
percentage of fat is decidedly low.” 

Bushes of the second generation of this hybrid planted in 
1908 first came into bearing in 1912. They were planted without 
shade, and in 1913 and 1914 suffered severely from green and 
brown scale and leaf disease, some of them dying. With 
cultivation, manuring and mulching the survivors revived and 
are now bearing heavy crops as will be observed from the 
photograph of one of them reproduced. It is an example of 
what can be accomplished by cultivation. This hybrid would 
appear to be a cross between Arabian and Liberian, but some of 
the bushes approximate in appearance to the one and some 
to the other. All are heavy croppers. Type trees are 
being selected for testing flavour and for reproduction on the 
assumption that those more closely resembling the Arabian in 
appearance will probably do so also in flavour. 

Some fine specimens of stenophylla exist at Peradeniya, 
introduced in 1894. They are about 25 feet high, and though 
they have been allowed practically to run wild under rather 
heavy shade yet they bear good crops annually. In the Kew 
Bulletin of 1893 C. stenophylla is spoken of as being sold by 
a French dealer as ‘ best mocha ’ at 4 francs 50 centimes a lb. 
Stenophylla is a possibility for a cross with Arabica. At 
Buitenzorg, where hybridization has been carried out on a con¬ 
siderable scale, Stenophylla has been crossed with Liberica but 
not apparently with Arabica. 

There are considerable areas in the uplands of Ceylon too 
high for rubber and not wet enough for tea, as for example 
parts of the Uva patnas, that could come under coffee if the 
problem of immunity cum flavour could be solved. We believe 
we are correct in saying that in the coffee days plantations in 
Ceylon were not shaded ; but, as has been stated, it is now 
recognised that light shade affords protection from leaf disease. 

R N. L, 
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UGANDA COFFEE. 


The history of the coffees grown in Uganda is as follows 

The occurrence of coffee in Uganda is first mentioned by Speke in his 
Nile Journal, Appendix p. 636, where he states that coffee u M’wanee ” 
is cultivated in considerable quantities on and about the equator. The trees 
grow 10-12 ft. high, their boughing branches affording shade. 

Stuhlmann, in his account of the Uganda people in Emin Pasha*s 
African Expedition p. 179, states that nearly every native banana plantation 
has its solitary coffee tree. 

He also expresses the opinion (p. 720) that the coffee plants of the 
banana groves of Bukoba, on the German East African border of Uganda, 
appear to be indigenous ; at least not introduced by either Arabs or 
Europeans. The coffee referred to in this paragraph is undoubtedly the 
“ Bukoba” coffee which was later described bv Fkoehker as Coffca arabica 
var. SttihhiUwnii , and which, from the examination of the type kindly lent to 
Kew by Professor Engi.fr, appears to be little more than a form of C. 
robiista. Linden. This variety was afterwards raised to specific rank by 
Zimmekmann as C. bukobensi s. 

According to Sir Harry Johnston (Uganda Protectorate, vol. i. 
p. 288) the coffee plant “whether originally introduced or not from 
Abyssinia is at any rate native now in a semi wild form to the better forested 
regions of the Uganda Protectorate, its berries producing coffee of 
excellent flavour.” 

Again in vol ii., p. 674, speaking of the Bantu people, Sir Harry says 
that the coffee tree is probably indigenous to the forests of Uganda and the 
neighbouring islands in Lake Victoria. 

In 1902 J. Mahon communicated to Kew dried specimens of ” the 
common coffee of the country, collected from bushes 20 ft. high in a deserted 
native garden/’ and other specimens grown in the Entebbe Botanic Gardens 
from a seedling sent from Kew in 1901. The plants are practically identical, 
except that the ones from the native garden have smaller leaves, as might 
be expected from a neglected bush, and may without doubt be referred to 
C. robustdy Linden. 

It seems clear, therefore, that the wild coffee of Uganda which is found 
in native gardens and plantations is Coffca robust a. Linden, a species which, 
as De Wildeman has already suggested, may be merely a variety or local 
race df C. can cf hoi e, Pierre, which was originally described from specimens 
from the Gaboon. 

To sum up, therefore, we have the following synonymy :— 

: ',,-V ^ '■ ■ 

. Coffca arabica, var. Sinbhtiannii , FroeHNER C. bukobensis , ZiMMER- 
mann — C. robusta, Linden = C. cancpkora. Pierre, forma.—K ew Bulletin. 
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COFFFA ROBUS7A 

At the Experiment Station. Peiadeniya; received from Java as 
Uganda Cotfee. apparently the same as Robusta coffee. 
















COCONUTS. 


COCONUTS IN THE DUTCH EAST INDIES. 


A few remarks about the coconut in these Islands (based on personal 
experience) may prove of interest. The local name tor the nut is “Noere,” 
and the tree is “ Noere Tenne.” There are at least eight different sorts to be 
found here, the red and green varieties being most common. Then come 
the small nuts, one being round as a ball with large meat content, the other 
cigar shaped. There is also a variety which bears early and forms a dwarf 
tree, which tnay be the King Coconut. A nut which is called in Malay Klapa 
Kenarie (locally Noere Minuk) is also fairly common, though I doubt 
whether it is a distinct variety. The meat or flesh is very soft and is of no 
value as copra locally, owing to the difficulty of separating the meat from the 
shell and the great shrinkage which takes place in drying—though the flesh 
is said to be very rich in oil. Traders here assert that three hundred nuts 
go to one picul copra (picul—-133-3 lb.) but by choosing the red and green 
nuts only two hundred and fifty are necessary. Nearly all copra bought from 
the natives is smoked, as they have no inducement to sun-dry it. Tapping 
the trees for toddy (toeak ) is extensively practised, though the manufacture 
of arrack (sopi) therefrom is forbidden by the Government. The natives do 
not consider all trees to be suitable for tapping, and often reject several be¬ 
fore finding one that gives a good flow of juice. The method employed is 
practically the same as that detailed in the Manual of Coconuts, but chillies 
are added to the toddy to give it a “ bite.” I have seen no traces of disease 
here, but have remarked several trees which exuded a transparent gum. The 
black beetle is found in large numbers, but onl} r an occasional tree shows 
the well-known clipped leaf. A small white cockatoo is regarded as being 
very destructive to half ripe fruit. According to the natives this bird opens 
the shell and eats its fill, and then calls the red parrot to finish the remainder. 
I have seen numbers of nuts punctured with a 11 inch hole, and have also seen 
both birds eating the meat, but am not prepared to assert that the puncture 
is made by a bird and not by the rats. The edges of the hole present the 
same appearance as that made by the batjing (small squirrel) in Java, though 
I believe the latter is not found here. In opening my plantation here, I 
purchased 15,000 nuts and rejected 2,000 as being unsuitable for planting : 
the remaining 13,000 were steeped in sea-water and immediately stored in 
a dark godown for one month. They were then taken to the nurseries and 
planted horizontally six inches by twelve between the nuts with a pathway 
between every three rows. The nuts were planted to half their depth in the 
soil and covered with a four iach layer of dry grass. When taken from the 
godown about 50 per cent, had sprouted, and three months from date of 
plucking all unsprouted nuts were turned into copra, making total rejections 
4,000. At three months I therefore had 11,000 plants and had reduced the 
purchase price, as the copra was sold at a good profit. At the end of si* 
months I rejected 1,000 backward and ailing plants, and had lost up to that 
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time 500 plants through various causes. The remaining 9,500 plants received 
a pint of brackish water daily for six months and at the end of one year 
many plants were over two meters in height by actual measurement, and in 
no part of the nursery could a man’s head be seen above the plants. There 
were a few exceptions, perhaps 5 per cent., where the plants for some reason 
formed the crown leaves without reaching the uniform height of their neigh¬ 
bours but on the contrary had a very strong butt. The diameter at the base 
of plants was always li inch and often exceeded 2 inches. No manure was 
applied to the nurseries but they were kept clean weeded. In transplant¬ 
ing the plants to the held I left every third row standing, and these will 
be planted out as two-year-old plants. A great deal of damage was 
done to the roots of the young plants, and about three months cessation 
of grow r th resulted, but as far as I can judge at present no permanent 
harm resulted. I may mention that out of 11,000 sprouted nuts there were 
seven having tw r o sprouts and one having three sprouts. These are all doing 
well but are more backward than the others- In transplanting I found large 
numbers of black beetle in all stages, but not one instance of its having 
attacked the plants. It seemed merely to have used the moist cool ground 
under the nuts and grass as a breeding place. The four spotted weevil 
(mentioned by a Philippine authority as attacking only dead trees) was 
fairly common when the trees were from twelve to eighteen inches high, 
large numbers of the leaves being broken where the weevil had made its 
entrance and subsequent excavations ; but the plants seemed to resist the 
attack better as they grew r in strength. I caught many weevils by simply 
slitting the leaf stalk with a knife point ; others were found with the head pro¬ 
truding from the entrance to the tunnel. The tunnelling was done usually 
towards the base and extended to a maximum length of 5 inches, being partly 
filled with fibrous matter. I never saw larvae in the tunnels, which vary in 
diameter from 3 mm. to 5. mm., but of the 500 dead plants alluded to above 
the majority upon being opened were found to have numbers of small white 
grubs 10 mm. in length in the growing point and base of the stalk, but no 
weevils w r ere to be seen. 

A. W. A. 


COCONUTS IN THE SOLOMON ISLANDS. 


Coconut planting on a commercial and scientific basis was first started 
in the group about fourteen years ago by Captain Svenskn, a man who had a 
large experience of the Pacific Islands and is now reaping the benefit of his 
energy and foresight. Since then planting has been proceeding at an ever- 
increasing rate, and to-day there are about 25,000 acres under coconuts on 
plantations owned by white men. Soil and climatic conditions are so uniquely 
favourable to the growth of the coconut palm that it comes into bearing at a 
much earlier date than in Ceylon or India. Trees five years old are to be 
seen bearing prolifically. On the writer’s (Fred. Gould) last visit to the 
Solomons he saw a tree not six years old carrying considerably over 300 nuts, 
and this is by no means a record for these islands. 
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The soil is all of a volcanic origin : mainly rich, deep alluvial, of quite 
exceptional fertility, mixed with a coral limestone, very suitable for coconut 
cultivation. Being virgin scrub country it is naturally in splendid physical 
condition, and exceedingly high in available nitrogen, phosphoric acid, potash 
and lime, so that it should keep its fertility for a long period of years. The 
luxuriance of the vegetation which grows right down to the water’s edge is 
an excellent indication of the amount of plant food which the soil contains. 
The old idea that the coconut thrives best in sandy soil is quite exploded in 
the Solomons. It has been abundantly proved that in the heavier, richer soils 
the tree puts on a much more vigorous growth, comes into bearing earlier 
and yields a heavier crop.— The Louisiana Plantek and Sttgak Manu¬ 
facturer. 


TO GET RID OF RATS. 

The Journal of the Jamaica Agricultural Society gives the exper¬ 
ience of an old cocoa planter whose smoking-out process is said to have 
effectually rid his estate of rats. 

He built one or more woodfires ready for lighting on the windward 
side. At dusk with a steady breeze blowing he lighted the tires and threw 
on them a number of smoke-forming substances (e.g. sulphur, incense, etc.) 
together with a quart of bird’s eye pepper. 

In his own experience he says that it is seven years since he tried this 
remedy and the rats have not returned. Human beings are advised to keep 
out of the track of the smoke. 

The Pastoral Review recommends that if a few handfuls of sulphur be 
rubbed over the bags in which grain is stored, rats and mice will not touch 
them. 


OIL CONTENT OF SEEDS. 

The oil content of seeds as affected by the nutrition of the plant is dealt 
with in a paper in the Journal of Agricultural Research, Vol. Ill, 
No. 3. It is concluded that climate is a more potent factor than soil type in 
controlling the size of the seed and its oil content, probably because climatic 
conditions largely regulate those of the soil. 

Within ordinary limits the relative fertility of the soil appears to be a 
minor factor in influencing the size of the seed and its oil content. In ferti¬ 
lizer tests with cotton, the addition of a complete fertilizer to an unproductive 
soil gave larger seed and a considerably higher percentage of oil. Appli¬ 
cation of increased quantities of nitrogen did not affect the size of the 
seed but .lowered the percentage of oil. Increasing application of phosphorus 
or potassium did not affect either character. In pot culture tests with soy 
beans, the addition of phosphorus did not change the size of the seed, but 
increased the oil content.— The Agricultural News. 
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TOBACCO. 

TOBACCO GROWING IN QUEENSLAND. 


Although the tobacco-plant thrives wherever it is sown in Queensland, 
or even where it is self-planted, it has been found by experience that it was 
only in certain districts, in certain classes of soils, and under certain climatic 
conditions that the most perfect qualities of the leaf can be developed. 
The districts recommended by the Government for the culture of pipe and 
cigar tobacco are, for the former, Texas and Inglewood, on the southern 
border of Queensland, and the coast between Bowen and Cardwell in the 
north. It may, of course, be discovered later on that there are other 
districts where this form of agriculture may be pursued with profit. The 
latter kind of tobacco has thriven in the northern district mentioned, and 
growers there have realised from £60 to £100 per acre for their crops. 
Cigar-leaf is exclusively grown in the north. The value of an acre of pipe 
tobacco may be set down at £30, so that it is obvious that only a small area 
under intense cultivation is needed to ensure a competence. In 1911, 
10,044,399 lb. of manufactured plug and cut tobacco were produced. This 
required 8,546,726 lb. of leaf, of which no less than 7,339,611 lb. were 
imported from abroad. To this must be added the weight of manufactured 
tobacco and cigars also imported, so that over 2,500,000 lb. more must be 
allowed for. British New Guinea has now entered the licld of competition 
with cheap coloured labour. In 1912 eighteen tons of leaf were made into 
cigars, etc., in that country, and the reduced cost of culture and manufacture 
ensures a good market in Australia. Under the Commonwealth Counties 
Act, high grade cigar-leaf receives a bounty of 2d. per lb. for live years if 
grown under certain conditions.- United Empire. 


SELECTION AND PREPARATION OF 
TOBACCO LAND. 

THE NURSERY. 

The nursery should be located on rich, well-drained land. It should be 
covered over with a layer of coconut husks or waste wood and burned. This 
renders some of the potash salts of the ground more available for the plant 
food, destroys insect eggs, and kills the grass and weed seeds. The ashes 
should be dug into the soil as they are good for manure and also prevent the 
soil from becoming so hard. After digging, the soil should be put into a 
finely pulverised condition, levelled off, provided with good drains to prevent 
water from standing on the nursery, and the beds are ready for manuring. 

It is better to apply well rotten manures, as they are more cooling and 
are also less likely to contain weed seeds that would produce weeds to crowd 
the growth of the tobacco plants. The manure should be worked into the 
surface soil and the surface made smooth. 
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The middle of October is the best time for sowing the nurseries in the 
Jaffna District. The seeds should be winnowed in a gentle breeze to get out 
all of the light and faulty ones. One teaspoonful of seed is enough to sow 
live square yards of nursery. They must be mixed with a large pan of ashes 
or other line material to enable the sower to distribute them evenly over the 
nursery. Pressing the surface of the soil with a board, or by trampling, will 
cover the seed sufficiently deep. 

All ivccils, bushes, etc., should be removed from around the nursery, as 
they make an attractive hiding place for insects which would feed upon the 
young plants. For the same reason the shade should be erected over the 
nursery instead of being placed upon it. 

When rains are infrequent, the nursery should be watered in the early 
morning or late evening, by sprinkling. If the water is poured on, it will 
wash up some of the small plants. 

If the plants come up too thick, some of them should be plucked 
out to prevent the remaining ones from producing a weak spindling growth. 
It is very important to secure sturdy seedlings with a large, short stem and 
a good root system. Such plants not only live better when transplanted, but 
grow better and produce better tobacco. 

THE PLANTATION. 

Virgin soil produces the best quality of tobacco. The ground should be 
ploughed deep, at the beginning of rainy season, and sowed to sunn hemp or 
other green manure crop, to be turned under just prior to preparing the land 
for transplanting the tobacco. This last ploughing should be only moderately 
deep as it is better to leave the subsoil in a firm condition. The ground 
should then be manured broadcast. The manure should be thoroughly mixed 
with the surface soil by ploughing or harrowing, and the ground put in a well 
pulverised condition before transplanting. Assuming that sturdy plants have 
been secured from the nursery, it is not necessary to shade the plants if 
transplanting is done during the months of December or January, before the 
sun gets extremely hot. It is best to do the transplanting late in the after¬ 
noon. Care should be taken not to double back the roots of the seedlings 
in the operation of transplanting. A shallow hole should be made by the 
side of the plant and filled with water. As soon as the water has settled in 
the hole, the earth should be lightly replaced. By this method it is only 
necessary to water the young plants once every three or four days. Do not 
be alarmed if the plants wither a bit when they are set out. As long as 
the stems do not become shrivelled, the plant is not harmed. 

It is a bad plan to pen cattle or sheep on land as a method of manuring, 
during wet weather, as the tramping of the cattle ruins the physical properties 
of the soil. 


B. F. S. 
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THE MARKETING OF NYASALAND TOBACCO 

IN LONDON. 

The quantities of unmanufactured tobacco remaining in bonded ware¬ 
houses or entered to be warehoused at the chief bonding ports in the United 
Kingdom were as follows on December 31st, 1911 and 1912 :— 



1911. 


1912. 


lb. 


lb. 

London 

38,842,508 


41,031,606 

Liverpool 

107,605,207 


112,166,858 

Bristol 

26,069,739 


25,850,903 

Leith 

1,426,062 


1,615,755 

Glasgow 

8,794,991 


10,598,038 

Dublin 

1,120,295 


1,014,628 

Belfast 

9,132,339 

... 

11,778,634 


It is clear from these figures that there should be a good market for the 
better grades of Nyasaland tobacco in provincial ports of the United King¬ 
dom, but the results of enquiries show that it will be just as difficult to dis¬ 
pose of the lower grades there as it is in London. 

It is however worth while to consider plans for avoiding the heavy clock 
and other charges in London, but representations to the Port of London 
authority are not likely to succeed unless action were taken by the tobacco 
trade of this country as a whole. It is understood that the attempts already 
made to sell Nyasaland tobacco in provincial ports of the United Kingdom 
have not been very successful, but this may be due to the fact that only low 
grades have been offered there. 

The following plan may be worth consideration :—The planters in Nyasa¬ 
land might combine to start a central grading and packing warehouse in 
Nyasaland, or perhaps one of the large buying houses in the country might 
undertake this work. The planters might send their cured tobacco to this 
warehouse, receiving an advance, the amount of which would depend on the 
quantity and quality of the tobacco deposited. 

The tobacco would be graded and packed at the warehouse under expert 
supervision, and the manager would submit to manufacturers in the United 
Kingdom typical samples of the season’s grades and ask for direct orders. 

If this system were successful the tobacco could be shipped direct to the 
port nearest to the manufacturer’s factory. 

There are several objections to this plan ; thus, manufacturers like to 
buy on dock samples, and it might be difficult to overcome this preference, 
at any rate at first. Again it is stated that the quality of the tobacco produced 
in Nyasaland varies during the season, so that the grades would change 
during the season. Further, it seems likely that there may be advantages in 
having a large stock of Nyasaland tobacco awaiting sale in the United King¬ 
dom, as it is then on the spot to meet any sudden demand. The plan would, 
however, have some advantages and may be worth consideration. 

It seems clear that there is no prospect of arranging for public sales of 
tobacco in the United Kingdom, so that the question of avoiding or reduc¬ 
ing the heavy charges for dock and warehouse accommodation, now paid in 
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London, resolves itself into either selling direct to manufacturers in the pro¬ 
vinces as suggested above, or in interesting provincial merchants and brokers 
in the sale of Nyasaland tobacco to manufacturers. The third possi¬ 
bility, viz., the general improvement in the quality of Nyisaland tobacco so 
that it can be sold more quickly and at higher prices, when these admittedly 
high charges would bear less heavily upon it, has been referred to already. 

QUALITY OF NYASALAND TOBACCO. 

From figures supplied to the Imperial Institute it appears that in the 
season 1912-13, the percentage proportions of the various grades of Nyasa¬ 
land tobacco marketed were as follows :— 


First grade 

318 

Fourth grade 

28‘6 

Second ,, 

1469 

Fifth ,. 

20'5 

Third „ 

21 06 

Sixth ,, 

109 


It is clear from these figures that a very large proportion of Nyasaland 
tobacco placed on the English market in 1913 was of very low grade, and it 
is this low grade tobacco which is the source of all the present trouble. The 
tobacco received this year from Nyasaland is said to contain less low grade 
material. There is a very small market in this country for anything but the 
better grades of the Virginian types of tobacco, and therefore low grade 
brown and nondescript tobaccos are extremely difficult to sell, and when they 
are sold they fetch very low prices. That is the reason why Nyasaland tobacco 
sometimes has to lie in the London warehouses for years before it is sold. 
As this is the crux of the whole question the Imperial Institute has made 
enquiries on the point from manufacturers, brokers and merchants in London, 
and the following is a selection from the opinions expressed 

MANUFACTURERS. 

(1) “ We are constant users of the Nyasaland tobacco, but we always buy 
from London or Liverpool dock sample, and will be pleased at any time 
to consider any such sample sent us, provided they are of good quality.” 

(2) “ Nyasaland tobacco is often of dark colour, and in this respect it 
was especially bad last season (1912-13 crop). That is the chief reason 
why it sold so badly. This year’s crop is better. Nyasaland tobacco will 
not absorb much water, and therefore, unless cheap, is not economical to use. 
Irish and Canadian tobaccos are better in this respect. Both these types 
are now being produced of good quality.” 

This firm already uses a fair quantity of Nyasaland tobacco and is anxious 
to use more if the planters will produce what is wanted, viz., “ bright ” to¬ 
bacco. The Admiralty already buy a good deal of Nyasaland tobacco. 
Manufacturers in the United Kingdom have no special interest in, or prejudice 
in favour of, American tobacco, and other things being equal they will 
buy Colonial tobacco in preference to that from other sources, including 
America. 

BROKERS. 

“ We have had considerable experience in the sale of Nyasaland 
tobacco during the last few years. 

“ With regard to the complaint that the tobacco lies a long time in ware¬ 
houses here, and then realises low prices, this may be justified when ship¬ 
ments consist of low and mixed grades, as for these there is a very small sale. 
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“ With better grade tobacco, i.e., good “bright ” and “semi-bright” leaf, 
there is as a rule a fairly quick sale, at good market prices, and as this 
better grade of tobacco is coming more into favour with manufacturers here, 
there is a steady demand for it, which demand will, we feel sure, greatly in¬ 
crease, so that it behoves planters to do their best to improve the quality 
of their crops. 

“ Speaking for ourselves, we consider that, taking Nyasaland tobacco on 
its merits, full value has been obtained with all sales, especially as this growth 
was, for some considerable period, looked upon with disfavour by the majoritv 
of manufacturers.” 

MERCHANTS. 

(1) “ My firm, from the very commencement, has taken a great interest 
in this Nyasaland tobacco, and was largely instrumental in introducing it to 
the British market. With regard to the complaints mentioned in your letter 
about the difficulty of selling the tobacco in our market, and the poor prices 
realised, I can state as follows :— 

“The principal demand in our market is for 4 bright’ tobacco, which sells 
quickly and realises a good price. ‘ Brown’ and ‘ nondescript’ tobaccos on 
the other hand, such as predominated principally in the large crop‘of 1912-15, 
have only a limited sale and command a poor price. The complaints in 
question are no doubt largely due to the poorness of this crop, which was a 
most troublesome and difficult one to handle. The efforts of planters should 
therefore be directed to the production of a 4 bright ’ tobacco, a small crop 
of which will pay better than a large one of ‘ brown’ and 4 nondescript’ 
tobacco. 

“ Care should also be taken to avoid shipping tobacco late in the sea¬ 
son, as it is likely to be held up on the way to the coast through the low 
state of the river, and owing to this cause very often too brittle to handle. 
If it is possible for the Nyasaland planters to act as suggested above they 
will, I believe, have more satisfactory results in the future. 

(2) “ We note your remarks with reference to the complaint made by 
Nyasaland planters with respect to their shipments of tobacco to this side, 
and in reply to your enquiry as to whether these complaints are justified, and 
also if we can put forward any suggestion to overcome the difficulty, we would 
point out that the trouble is caused purely by the inferior quality of the 
majority of the tobacco that arrives here from Nyasaland. Buyers on this 
side will not even trouble to look at the dark leaf which comprises the larger 
proportion of most of the shipments. 

“Therefore, it appears to us that the only permanent remedy that can be 
arrived at is for the planters to endeavour to improve the quality of the stuff 
sent here, which will result in their finding a ready sale for their produce, as 
good, fine, light tobacco of all growths is quite easy to dispose of to buyers.” 

It will be seen that these firms are unanimous in stating that it is only 
the lower dark coloured grades of Nyasaland tobacco which do not sell 
readily in the market, and that if larger quantities of the better grades could 
be produced the sales of Nyasaland tobacco would increase rapidly. 

The question for the planters is therefore that of augmenting the pro¬ 
duction of first grade “ bright” or “ semi bright” tobacco. Opinions differ as 
to the cause of the large proportion of brown, dark and nondescript tobaccps 
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in the Nyasaland output. It seems likely that the soil on which the tobacco 
is grown has a good deal to do with this matter. The ideal soil for the pro¬ 
duction of “bright” tobacco is a rather sandy loam, audit seems possible that 
much of the soil on which tobacco is grown in Nyasaland is too rich to yield 
first grade tobacco of the Virginian type. This is a problem which can only 
be solved by co-operation between planters and the Department of Agricul¬ 
ture, and it would be of great assistance if the Department of Agriculture 
coulcl get from planters data which would enable it to determine the propor¬ 
tion of first grade tobacco obtainable from different types of soil in Nyasaland. 

Another factor which favours the production of “ brown” and “ non¬ 
descript” tobacco is excessive humidity of the atmosphere and a high rainfall. 

Even in the best tobacco-growing districts of the United States there is 
always some “ brown” and “ nondescript ” tobacco in the crop, and this is 
usually attributed to the presence of unripe or over-ripe leaves. The propor¬ 
tion of low grade tobacco due to this cause is, however, usually small, and 
though some of the low-grade produce in the Nyasaland output is undoubt¬ 
edly due to this cause, this certainly does not account for the bulk of it. 

If the investigation suggested above proves that the cause of the high 
proportion of dark coloured tobacco is due to over-richness of soil and ex¬ 
cessive humidity, it may become necessaiy to restrict tobacco cultivation 
to certain areas, or to produce by selection a tobacco which will give a 
“ bright” crop even under what are now regarded as unsuitable soil and 
climatic conditions. Nyasaland has already successfully evolved a good local 
type of cotton, and there seems to be no reason why a similar solution should 
not be found for this difficulty in tobacco cultivation. 

The other complaint made by manufacturers is that Nyasaland tobacco 
will not absorb as much moisture as American tobacco, and is therefore less 
economical to use. This is not such a serious matter at the moment as the 
question ol the dark colour of the tobacco referred to above, but it is of great 
importance to the future of Nyasaland tobacco. The defect is probably due 
to a difference in the texture of Nyasaland tobacco as compared with the 
American product, but nothing definite as to the cause can be suggested at 
present. The Imperial Institute proposes to investigate the question, and a 
report on the subject will be furnished in due course.— Supplement to the 
Nyasaland Government Gazette. 


SEED-SELECTION AND BEDS. 

Last month we discussed soils, and now come to the important item ol 
selecting and raising seeds. To get the right seed you must go not only to 
the right plant, but to the last word in the particular variety of the plant that 
you wish to raise, and even then having got the most suitable plant and the 
best seed, still go over the latter carefully and see that you use only the best 
of the best. We believe in most cases that your choice as regards the variety 
and hence the seed that you wish to select, forces you to consider not only 
the type you wish to rear, but also the markets that it will probably pay you 
best to supply. On this point the Orange Judd Company’s book 5 "' will give 

* The Tobacco Leaf, by Killkmkkw and Myrick ; in London of Tropical Life Pub¬ 
lishing Department, Price Us. 6</., post free. 
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you very full information as it devotes many pages to the various kinds of 
tobacco as well as including tables and details of the numberless varieties 
that they discuss. If they do not discuss every variety known, then we trust 
that we may never be compelled to complete the list. 

“No step in the culture of tobacco is more important than proper care 
in the preparation and sowing of the seed beds,” this book tells us. “This 
work cannot be neglected in manner or season with.out running the risk of 
making a partial or total failure of the crop. To make good beds is a 
laborious task, and requires ripe judgment both in the selection of the 
location, the soil, and in the preparation of the land.” Of this more anon. 
Plants, we believe, have to be carefully acclimatized and so in at least some 
parts of America, we understand, the rule is not to raise crops from freshly 
imported seeds, but to let the plants become acclimatized first. As regards 
Killkbrew’s book we must own that the plan they propose is not quite clear 
to us, but as it may be to others we will quote what they say, then give the 
page to let our readers look it up for themselves. “Some growers of fine 
cigar wrappers,” we are told, “import seed from the best Vuelta districts of 
Cuba and grow it, as previously described, for four years in succession before 
saving seed for crop purposes, and thus succeed in raising a uniform article 
year by year. Crops are never raised from freshly imported seed,* because 
several years are necessary to thoroughly acclimatize the plant. The idea 
that Havana seed should be used only for a few years after importation, that 
it deteriorates, runs out, runs into seed leaf, etc., is disputed by many of the 
most skilful growers in Connecticut valley, who believe that these results 
arise more from cross-fertilization than from any other cause. It is true that 
soil and climate gradually change the size and fragrance of the leaf in the 
course of a long term of years, but this change does not necessarily lessen 
the quality of the leaf for wrappers if proper attention is paid to raising and 
selecting the seed. They believe that the quality, instead of deteriorating, 
steadily improves under the careful cultivation given to it,” (see p. 166-167). 
“Tobacco,” we are told on p. 163, “apparently has a natural inclination to 
depart from a fixed type and break into sub-varieties, thus adjusting itself to 
the climate and soil in which it is placed.” If, however, in adjusting itself 
to its new surroundings, it loses or changes even those points which cause it 
to be preferred over all others, then of course the object of its introduction 
is not attained. 

The seed is, of course, very small—estimates vary in placing the number 
per ounce at 287,000 up to 389,000 seeds. If all the seeds of a single plant 
germinated and the plants all thrived, then one plant would supply sufficient 
seed to plant 250 acres. An average head, says Killebrew, contains eighty 
pods, and each large seed pod when properly fertilized and developed 
contains about 5,000 seeds. Now 80 x 5,000 **= 400,000, so that the above 
estimates are, to say the least of it, reasonable. The Rhodesian Handbook 
also calls attention to this (see p. 13) when it tells us: “If all the seeds of a 
plant were fertile and capable of germination, one ounce of tobacco seed 
would be sufficient for 300,000 plants. Experience has shown, however, that 
at least 75 per cent, of the seeds are sterile, and that many of the remainder 

* If so, then what becomes of the tobacco raised for the four years as described in 
previous sentence ? Is it thrown away ? 
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will produce only small and unthrifty plants, so that for every 30,000 plants 
requiied, it is necessary to allow one ounce of seed. Now 30,000 plants 
would be sufficient to set from four to seven acres of the Virginia type of 
tobacco, or two acres of the Turkish and cigar tobaccos.” Two or even 
seven acres are much less than 250 acres, so when buying seed, and let this 
always be of the very best, care must be taken to ascertain what area of land 
can be covered per ounce of seed purchased as well as sown. 

The present problem of increasing the plant's efficiency is not merely one 
of nutrition but a problem which touches on the physical basis of life. It 
consists in an endeavour to adjust the properties of protoplasm to external 
conditions, and such an endeavour requires the application of research. 

In this respect very interesting results have been obtained, the Barbados 
Agricultural News of May 8 tells us, in regard to the influence of shade upon 
assimilation. The Florida work in connection with tobacco is probably well 
known to most persons. The idea orginated from a chance observation that 
some Sumatra tobacco grown near trees where it had been partially shaded 
was superior in quality to the rest of the field. Experiments were then 
begun to produce tobacco under artificial shade. The first method of shading 
was with lattice work which produced good results, but on account of the ease 
of erecting, openly woven cotton cloth has replaced the lattice work. After 
a few years of successful work in Florida, the idea was taken up by other 
States, and now growing tobacco under shade is an important industry not 
only in the United States but in South Africai Java, and other countries. It 
is of interest to record that this method of cultivation has been tried locally 
in St. Kitts with highly satisfactory results. The point to bear in mind in 
connection with this work is that it consists in producing a change in the 
activity of the plant cells, in a re-adjustment of functions ; and is on a different 
plane altogether to the influence of soil nutrients. —Tropical Life. 


SEAWEED AS MANURE. 


Sea weed, which is plentiful on some coasts, forms a cheap and valuable 
manure. 


The composition varies with the variety, but the following may be taken 
as the approximate analysis :— 


Water 

Organic matter 

Nitrogen 

Potash 

Phosphoric acid 


80 per cent. 

10—20 „ „ 

*3—73 „ „ 

*3—1*9 „ „ 

1 5 ,, ,, 


From the above analysis it will be seen that sea weed is comparable as 
a manure with farmyard manure, being, however, slightly deficient in 
phosphates. 


It has the advantage of being free from weed seeds.—J ournal of 
Agriculture, Victoria. 
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RUBBER. 


WILD RUBBER AND SELECTION. 

Dr. Cramer, of Buitenzorg, in a paper under this title, gives some 
useful hints to growers on the selection of Hcvca. This subject, he points 
out, has been neglected, or at any rate undertaken on wrong lines. The 
selection of Hevea should commence with the seed-bearers, and not be 
entirely confined to the seeds or the seedlings. According to the author's 
personal observations of both wild and cultivated trees, considerable 
variation occurs in the shape and size of the seeds from different examples 
and also in the productiveness of wild trees, among which “ barren ” 
individuals are sometimes found. Dr. Cramer gives reproductions of photo¬ 
graphs of a series of seeds from trees of H. brasilicnsis growing in the same 
localities in Brazil, which show striking variation in size. The impossibility 
of determining critical species from seeds alone is evident from the author’s 
remark that “ the difference in (seed) characters in Hcvca RanJiana (a 
closely allied species ) and H. brasilicnsis is less marked than may occur 
between the seeds of two trees of true brasilicnsis." 

The wild trees observed by 1)r. Cramer were all from the lower reaches 
of Brazilian rivers, which often overflow their banks at high tide ; and he 
suggests an interesting explanation of the cause of marked differences which 
are shown in adjacent trees in such localities. Frequently seeds may be 
observed floating down the rivers from the upper reaches, and these become 
stranded in quiet corners of the banks, where they form a layer on the 
water. At high tide they are immediately transferred to a considerable 
distance on the adjoining banks, where they germinate. Therefore many 
of the trees now growing in the lower reaches of Brazilian rivers are really 
the direct offspring of upper region types and thus a mixture of the two 
races has been brought about. 

Part 5 of the paper deals with experiments on seedlings and tables and 
photographs are given showing their relative variation from different stocks. 

In part 6 , Dr. Cramer points out that, according to the late Dr. 
Huber, the Tapajoz region of Brazil where Wickham obtained his seeds, 
is not the place from which the best rubber is at present obtained, and as 
nearly the whole of the East India plantations have been stocked from 
seeds gathered in this region, it is therefore assumed that the quality of the 
rubber is not so good as it might have been had the first seeds been 
gathered in the Acre district of the up-river regions, i.e., on the Beni and 
other tributaries of the Upper Madeira and Purus rivers, where the best rubber 
is at present obtained. There is, however, no indication that this rubber is 
superior to that which used formerly to be collected in the Tapajoz region. 

The question is discussed as to whether this Acre or up-river Hevea 
may be a distinct variety or subspecies of H. brasilicnsis , as is the general 
belief in Brazil, and Dr, Cramer is himself inclined to this opinion, 
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It should be noted that Dr. Cramer’s work on Hevea selection so far 
concerns the character of the seedlings only, and it remains to be seen 
whether the young plants showing the most vigorous growth will prove to 
give the greatest yield of latex. 

Dr. Cramer’s interesting contribution concludes with notes on the 
practical importance of careful choice of the best producing varieties of 
other agricultural crops, citing as examples the advantages which have 
accrued from the introduction of Cinchona Lcdgeriana , with a bark richer in 
quinine than the elder C. officinalis , the replacement by Assam of the old 
China tea, and the revival of the coffee cultivation in Java by the advent 
of Coffea robusla .—J. H. in Kew Bulletin. 

SOME RUBBER NOTES. 


Exports of wild rubber from German East Africa, which in 1910 reached 
a total of 725,584 pounds, with a value of £145,147, fell off to about half that 
quantity in the following year, and in 1912, amounted to 379,938 pounds, 
valued at £59,298. The chief rubber yielding plants native to German East 
Africa are the ha ml olphi a Slolzii and the Landolpliia dondccnsis —the former a 
vine occurring commonly in the New Langenburg district, north of Lake 
Nyasa, and the latter a shrubby plant occurring in the southern parts of the 
Protectorate. Other wild rubber plants are the Mascarcnhasia elasiica , Lan- 
dolphin Kirkit , 1. an dolphin Incida , Clitandra Kihniandjarica and Holairhetia 
microterautha. The wild rubber exported has been collected chiefly in the 
forest reserves of Kimboza, Mouha, Uluguru (Morogoro) and Ungurti 
(Bagamoyo). Dar-es-Salaam and Kihva are both reported as producing good 
wild rubber in considerable quantities. 

The planting industry, on the other hand, has made rapid progress during 
the last few years, the value of exports of plantation rubber, including gutta 
percha, rising from £20,798 in 1908, to £362,012 in 1912. The Ceara Rubber 
tree ( Manilla! Glaziovii) has been most extensively planted, although some 
attention has been devoted to Funtiunia elasiica , Hevea brasiliensis and Ficus 
elasiica , the area under these three varieties amounting in 1910-11 to 355 
acres, in 1911-12 to 698 acres, and in 1912-13 to 1,035 acres. A small Lan - 
dolphin plantation was also established some years ago at Langenburg. 
During 1910-11, when the area planted in Ceara rubber had reached a total 
of 63,222 acres, divided between 248 plantations, the high price of rubber led 
to severe tapping of the trees, which, with wind storms of some violence, 
resulted in extensive damage ; and this induced hasty extension of the planta¬ 
tion with consequent less thorough cultivation and rise of wages through 
scarcity of labour. The area under Ceara cultivation had risen in 1911-12 to 
81,705 acres, and in 1912-13 to 112,258 acres. 

The following table shows the quantity and value of the rubber exports 
for the year 1911 and 1912. 

1911. 1912. 


——* .. —^ A 


Plantation rubber and gutta 

Tons. 

Value. 

Tons. 

Value. 

percha {destination Germany 


£ 


£ 

and the United Kingdom) 

671 

180,480 

998 

362,012 

Wild rubber and gutta percha 
(destination Germany) 

168 

58,568 

181 

59,298 
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Attempts have been made to improve the economic condition of the 
industry in this protectorate, mainly by means of less expensive methods of 
tapping and by utilization of catch crops or of secondary cultures, such as 
beans and maize. 

RUBBER ON THE GOLD COAST. 

During the past six years 250,000 Para rubber plants and 1,500,000 seeds, 
have been distributed by the Government of the British Gold Coast Colony, 
and many trees have reached the tapping stage. The Government is instruct- 
ing and encouraging the natives in improved methods of tapping and pre¬ 
paration of latex, through its agricultural stations. Attempts have also been 
made to cultivate Funiumia elasiica , but the plants have suffered greatly from 
violent winds and tornadoes. 

RUBBER IN THE FRENCH COLONIES. 

French colonial possessions exported over 400,000 pounds of crude 
rubber and 363,999 pounds of balata gum during 1914. Of the crude rubber 
Cochin China exported at least 300,000 pounds, and the French Ivory Coast 
colony about 93,422 pounds, while the balata gum was all exported by French 
Guiana. Of the Cochin China rubber, 292,761 pounds went to France, the 
balance to Singapore ; less than 80 pounds of the total was forest rubber, the 
remainder being all of the plantation type. 

HEVEA IN DAHOMEY COLONY 

A French colonial inspector reports that a group of Hevea brasiliensts 
trees planted in 1898-1899 near Porto Novo, French Dahomey colony, is now 
producing exceptionally well. Prior to 1914 these trees received no regular 
attention, but in August last year a real attempt at tapping was made, and the 
trees yielded from 2 to 4 4 pounds of dry rubber each. Those trees that 
yielded only 2 pounds of dry rubber were plants that had been mistreated in 
the course of former tappings, and had not altogether recovered from the 
abuse they had suffered. The swampy soil of the Dahomey colony appears 
to be especially well suited to Hevea brasiliensis. 

44 GOHINE” RUBBER. 

The French Colonial Department has recently made experiments with 
samples of rubber prepared from the latex of a vine known as the “Gohine 9% 

(Landolphia Hendeloiii ), obtained from the Upper Senegal and Niger districts 
of French West Africa. Part of this latex came from Konakry, where it was 
coagulated with lemon juice, part from Koury, where it was produced by 
spontaneous coagulation. Vulcanized fine Para hard cure was used as a stand¬ 
ard in comparing the vulcanized products of these different samples of 
“Gohine” latex, and the experiments showed that the difference in the 
manner of coagulation had but very little effect on the vulcanized product. 
Samples of 14 Gohine” latex obtained from Portuguese colonies, where it 
was coagulated with such vegetable acids as lemon juice, Guiana sorrel juice, 
“ manina ” and the like, show, when vulcanized, but slight technical differences. 
“ Gohine 99 rubber can be classed among good vine rubbers, suitable for 
industrial purposes. 
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THE TACKINESS OF RUBBER. 

Sometimes, in the course of transportation or in storage, crude rubber 
becomes “tacky,” thus losing its elasticity and nerve. This phenome¬ 
non has often been attributed to the action of microbes, but a French 
scientist— M. Bertrand —attributes this alteration or decomposition of crude 
rubber to the action of physico-chemical agents. He states that when rubber 
becomes “tacky” it is due to a molecular transformation. Exhaustive 
experiments made by F. Heim and R. Marquis confirm Bertrand’s views, 
for they state, in giving an account of their experiments, first, that the turn¬ 
ing of crude rubber into a pitchy, tacky mass is due to the absorption by the 
rubber of the oxygen of the air. this absorption being favoured by a rise in 
temperature ; secondly, that a small quantity of oxygen is sufficient to decom¬ 
pose a large quantity of rubber, and thirdly, that smoking after coagulation 
preserves rubber from becoming tacky, at least under the conditions present 
during their experiments. Air is therefore the enemy of crude rubber, which, 
in order to keep, must be preserved from it. The action of smoke is to cover 
the crude rubber with a coating that preserves it from air, and therefore 
formaldehyde and creosote are not really the preserving factors of the smok¬ 
ing treatment of rubber.— India Rubber World. 


THE MANUFACTURE OF PENCILS. 


The Committee employed Mr. Luber, a pencil expert, to inspect the 
Shimoga forests where varieties of soft white woods suitable for pencils are 
available and to submit a report on the practicability of starting the manu¬ 
facture of pencils in Mysore. The results of his investigation indicate that 
40,000 cubic feet of suitable wood can safely be estimated as the annual yield 
of the forests at Shimoga. Specimen pencils out of the wood locally avail¬ 
able were prepared, and estimates for a pencil factory with an outturn of 300 
gross of pencils per day, absorbing about 11,000 cubic feet of wood per 
annum, were submitted. It was ascertained from independent inquiry that 
the market in Southern India for pencils is sufficient to absorb the whole 
output of the factory and the estimates prepared by the expert showed that 
pencils can be made locally with a fair margin of profit. In view of the fact 
that the industry on the scale contemplated was quite new to India, Govern¬ 
ment were recommended to pioneer the industry in the State by establishing 
a pencil factory with a capital of Rs. 150,000, as a Government undertaking. 
Unfortunately no action could be taken just then on account of the War. 
Government have recently passed orders to the effect that the question of 
pioneering the industry will be considered if private enterprise does not come 
forward to establish the industry in the State.— Ann. Rept., Industries and 
Commerce Committee of the Mysore Economic Conference. 
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COTTON. 

-- 

HINTS ON COTTON CULTIVATION. 

Season .—It is important that the season chosen should be one that 
insures that at the harvesting there should be little or no rain. During the 
first three months of growing, flowering, and boiling there should be 
constant showers, and during the last two months bright dry weather for 
the bolls to open. Too much rain at the time the bolls are setting, i.e., at 
the end of the third month and in the fourth, will cause many to drop off. 

Situation .—The ground should have good natural drainage ; any depres¬ 
sions in which stagnant water lies damages the crop. 

Preparation of Land .—The land should be ploughed at least twice, and 
three times is better still, so that the soil is well mixed and pulverised in 
the cross-ploughing. If cattle or artificial manure is to be applied it should 
be broadcasted after the first ploughing. The land should then be set out 
in ridges 3-4 feet apart, especially when the crop is to be irrigated. 

Planting .—The distance apart must depend on the variety ; thus for 
Allen's Long Staple, grown in rich soil 4 ft. x 1 i ft. apart is not too much, 
but for smaller varieties such as Egyptian on medium soil (a really poor 
soil is useless for cotton ) 2\ x 1A feet is recommended. 

Holes should be \ inch deep, half-way up the ridge and on one side 
only, if the ridges are the proper distance apart. 

Only selected seed of good quality and a bona fide variety should be 
sown. Seed kept from the bulk of the last crop will always yield a deterio¬ 
rated cotton. 

If the weather is dry at the time of sowing, the seed may be soaked 
in water for a few hours before sowing. 6-8 seeds should be sown in each 
hole, and they should germinate within a week. 

When the plants are 15 inches high they should be thinned out so as 
to leave the two strongest plants. Those with a red dot at the base of the 
stalk and leaf are of the poor variety known in Egypt as “ Hindi" cotton, 
and should always be taken out. 

Cultivation .—The ground must be kept as clean as possible and free 
from weeds during the growing period. As soon as the plants are 2 feet 
high drag soil towards the plants so as to strengthen the base and support 
the stem. This can be done when weeding, with a mamotty; the soil 
should be piled 2 or 3 inches high round each plant, and it is a safeguard 
against the plants being blown over by the wind. Always make the rows 
to run north-east and south-west, as they are less liable to be damaged by 
the wind. Cultivation of soil should be finished before the plants obtain 
their full growth : as soon as flowering commences and the bolls setting the 
plants should as far as possible be left undisturbed. 
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Supplies. —A1J vacancies should be noticed as early as possible and 
replanted with seeds. Do not supply with plants when thinning out as they 
never do any good—probably because the long tap root has been injured. 
I have never succeeded in any transplanting. 

Pests. —When the plants are well up, the held should be carefully gone 
over and all leaves with egg-masses (generally on the underside of the leaves ) 
should be picked off and put in a basket and burned. All the caterpillars 
and other insects* should be collected and destroyed. This will prevent the 
spread of boll-worm, which does so much damage to the cotton directly the 
bolls make their appearance. 

It is important that all the cotton stems should be burnt on the fields 
directly the cotton is harvested, for, if left, the boll-worm and other pests 
will breed and multiply in the standing stalks and, hiding in the soil, lie in 
wait for the next crop. 

Harvesting. —At an early stage plants burst a few bolls ; they should be 
left alone. It does not pay to gather the crop in small quantities. The 
greatest care should be exercised in plucking the cotton clean. Never 
permit a cooly to offer dirty cotton, with little broken pieces of leaf in it ; 
have it all carefully picked over. This is most important. The whole financial 
success of cotton depends upon its cleanliness. It must be absolutely clean, 
and to secure this the greatest care and vigilance is necessary. A conductor 
who is slack in this respect is useless, and what is more he is cheating his 
employer. One dirty bale will condemn the rest of the shipment and make 
a difference between a very substantial profit and a serious loss. Once 
gain a reputation for clean cotton and your goods will always command a 
ready sale. Never pick when the cotton is damp with dew or after rain, 
or before the bolls are properly open and the cotton quite ripe. 

Grading. —When it is received at the store have it spread out on a 
platform, exposed to the sun, so as to thoroughly dry before putting away 
and give the cotton a silky appearance. The first, second and third 
pickings should always be kept quite separate and the sacks marked, because 
the first picking is always the most valuable and should fetch a higher 
price, whereas if the pickings are all mixed together the grade on the whole 
is considerably lowered. Check all weights carefully. Weigh each picking, 
weigh the bulk to make certain of being correct and also to avoid being 
cheated by the pickers. Get the cotton ginned as soon as possible, in order 
to avoid loss from squirrels and rats and stow away in a dry place. 

D. S. CORLETT. 


GROWTH OF MILLET AND SORGHUM. 


Millet ( Sorghum vulgare) was drilled on May 14th at the rate of 20 lb. 
per acre in rows 7 in. apart; the crop reached 7 ft. in height and remained 
erect. It yielded 22| tons of green fodder per acre when cut on August 
17th. The crop is useful as giving an early supply of green fodder in dry 
seasons ; the seed costs about 3d. per lb. 

A small plot of Sorghum saccharatum sown on May 14th produced 25 
tons 6 cwt. of green fodder per acre. 

Dhura (yellow branching) and white Kaffir corn, plants similar to sor¬ 
ghum and millet, produced 19 tons 3 cwt. and 23 tons 9 cwt. per acre respec¬ 
tively of green fodder.— Journal of the Board of Agriculture. 
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RICE. 

-—- 

SUBSOIL DRAINAGE IN PADDY .SOILS. 

R. CECIL WOOD 

This paper is a short account of the experience gained in laying down 
subsoil drains in paddy land. 

The ground chosen for the experiment was about li acres in extent and 
is not affected by excess of water. It was more in the hope of reducing the 
alkalinity from which the land suffers, that the experiment was carried out. 

Eight drains were laid 21 feet apart : each drain was 400 feet in length 
and had a fall of from 1*35 to 07 feet. 

Two kinds of drains were used : one, a plain loose stone one, the other 
made of bamboo tubes. The drains were 2 feet 6 inches deep, the stones 
being filled in to a breadth of 1 foot and a depth of 6 inches. The bamboos 
were also packed in stone to a depth of 6 inches. The tubes were simply 
bamboos of about 3 inches bore cut at the internodes into lengths of about 
1 foot 3 inches. The diaphragms were removed and the whole piece 
dipped in tar. They were laid end to end, being threaded up on long thin 
bamboos. The cost of the stone drains was 8*82 pies per running foot or 
Rs. 95*7*3 per acre, that of the bamboo drains, 1074 pies and Rs. 1097 1 70 
respectively. 

The drains were laid in 1910 and after 3 years cropping have recently 
been examined. The bamboos were found in a very good state of preserva¬ 
tion, but were blocked in several places by silt, owing to displacement of the 
pipes and to the inadequate fall. This latter is the main difficulty, since on 
this class of land a considerable fall is seldom available. 

That these drains have resulted in an improvement in the land, there is 
little doubt. A more alkaline piece of land has now been chosen for further 
trial, since if such land could be reclaimed at Rs. 100 an acre it would show 
a very large profit. 

Other experiments of underdrainage were carried out at Saidapet in 
Madras. 

More recently experiments have been made at Sivagiri. Stone drains 
were laid down in clayey alkaline land and have been running well for five 
years, to the marked improvement of the land.— Monthly Bulletin. 
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THE YIELD OF RICE. 


The Philippine Agriculturist and Forester publishes the follow¬ 
ing table shoeing the yield of rice in the chief rice-growing countries. 


Country. 

Area under rice 
in acres. 

Production in 
tons. 

Yield per acre 
in bushels of 

45 lb. 

Spai n 

96,000 

246,000 

126*6 

Italy 

360,000 

534,000 

73 3 

Egypt 

254,000 

375,000 

73'3 

Japan 

7.393,000 

7,026,000 

46'6 

United States 

827,000 

517,000 

| 33'3 

India 

70,580,000 

j 28,167,000 

i 197 

Philippine Islands 

2,991.000 

vi 

b 

o 

10 7 


RAINFALL FOR MAY AND JUNE. 


! 

Place i 

May 

1915 ‘ 1914 

June 

1915 t914 


in. 

1 

in 

in 

in. 

Colombo 

i ro3 

1430 

7'96 

J0'29 

Kandy j 

5 04 

580 

614 

9*30 

Galle | 

23*04 

9*82 

6'16 

1115 

Jaffna 

335 

76 

07 

'56 

Anuradhapura 

72 

275 

170 

‘26 

Kurunegala , 

| 107 

401 

618 

5'88 

Batticaloa 

2'35 

j 1 '20 

'44 

115 

Badulla 

181 

3'64 

3'99 

'66 

Ratnapura 

30 65 

17'46 

21 21 

1651 

Nuwara Eliya 

330 

316 

1202 

10'90 
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FRUIT. 

PRUNING AND TREATMENT OF BANANA 

SUCKERS. 

R. G. BARTLETT. 

In Jamaica a great deal of attention is given to this subject in order to 
produce fruit when the market demand is keenest and prices, therefore, 
highest. 

Queensland growers know the great difference in prices obtaining in 
January and February compared with those of May to September or October. 
The returns from plantations would be very materially increased if we could 
regulate our fields to grow bunches in, say, March or April. These bunches 
are always large and they mature during the months of good prices. 

It has been the practice on the school plot to carry out the main pruning 
in February and March. At that time a fair-sized “follower” is left to each 
of the three main suckers forming the stool. During the rest of the year the 
small “peepers” (suckers) are pruned out as they appear. The result has 
been that 66 per cent, of the total crop has been harvested in the six months, 
June to December. Actual figures are 54 bunches for six months, January to 
June, and 103 bunches from July to December. Out of the total 157 bunches 
only 24 bunches were harvested in January and February—months of wet 
weather and exceedingly low prices. 

Of course it will require careful testing before conclusive results are 
obtained to show which is the best month or months to allow “followers” 
to go ahead in order to gain the desired end—i.e., majority of bunches har¬ 
vested during time of best prices. In this connection, the views of your 
readers who have considered this matter would be valuable if you could 
spare space in your journal for the discussion of this subject.— Queensland 
Agricultural Journal._ 

THE SEX OF PAPAW PLANTS. 

Mr. Ernest C. Davies, Charters Towers, writes :— 

“Mr. C. Ross, in your May number, tells ‘A. H. F. Diddillibah,’ that 
there is no way to tell sex in young papaw plants. Here’s an idea that is 
advocated by Mr. George Johnson, Curator of Lissner Park, Charters 
Towers. I have tried it repeatedly with marked success. To get females, 
plant only about 5 per cent, of your seedlings, choosing the very smallest 
and sickliest-looking plants. Destroy all the big strong fellows. Watch for 
the plants that come up after the main lot have germinated ; they are 
often females. The idea is taken from the general rule of nature, that the 
female is mostly weaker and smaller in infancy. Watch a litter of puppies 
or a batch of chickens, for instance. Of course, the rule is not absolutely 
certain, for there is often a sickly male in every part of Nature, and vice versa, 
an extra sturdy female ; but I get over 50 per cent, of female papaws in this 
way, and I recently scored twenty-four out of twenty-five plants,”— Queens¬ 
land Agricultural Journal. 
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SOILS AND MANURES. 


GROWTH OF PLANTS IN PARTIALLY 
STERILISED SOILS. 

E. J. RUSSELL AND F. R. PETHERBRIDGE. 

Seven important directions have been found in which partially sterilised 
soils differ from untreated soils as media for plant growth. 

(1) There is generally a retardation in germination but sometimes 
partial acceleration (i.e., affecting some of the seeds only ). 

(2) There is generally an acceleration in growth up to the time of the 
appearance of the third or fourth leaves, but sometimes a marked retarda¬ 
tion, especially in rich soils heated to 100° C. We have failed to discover 
the conditions regulating the retardation, and can never predict with 
ceitaintv whether or not it will set in. On the whole we have observed it 
more frequently during dull winter days than in the brighter spring or 
summer days. 

(3) When this retardation occurs it is accompanied by a very dark 
green leaf colour and either the formation of a purple pigment or a tendency 
for the leaves to curl towards the under side. The whole appearance is 
strongly suggestive of an attempt on the part of the plant to reduce assimila¬ 
tion. 

(4) Later on the purple colour goes and the curling ceases ; rapid 
plant growth then takes place. The subsequent growth is finally propor¬ 
tional to the amount of food present. 

(5) Plants grown in soils heated to 100° show a very remarkable 
development of fibrous root unlike anything obtained on untreated soils. 

(6) Plants grown on soils heated to 100° have, in comparison with 
those on untreated soils, larger leaves of deeper green colour, stouter stems, 
usually shorter internodes ; they flower earlier and more abundantly, and 
contain a higher percentage of nitrogen and sometimes of phosphoric acid 
in their dry matter; the roots give up their nitrogen, phosphorus, and 
potassium more completely to the fruit. 

(7) Plants grown on soils heated to 50° or treated with volatile anti¬ 
septics showed fewer of these effects ; there is only rarely a retardation in 
seedling growth but usually an acceleration, sometimes a rapid one, 
succeeded by a period of steady growth which is finally proportional to the 
amount of plant food present. No specially marked development of fibrous 
root or shortening of the internodes occurs, but there is an increase in the 
percentage of nitrogen and sometimes of phosphoric acid in the dry matter 
as compared with plants raised on untreated soils, and also a more complete 
translocation, of these materials to the fruit— Rothamsted Experiment 
Station Report 1913. 
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LIME REQUIREMENTS OF CERTAIN SOILS 

H. B. HUTCHINSON AND K. MACLENNAN. 

This paper (Jour. Agricultural Society, March, 1915) deals with 
the lime requirements of certain soils (a ) for sterilisation purposes, (b ) for 
neutralisation purposes. 

STERILISATION. 

Calcium oxide (caustic lime) can produce partial sterilisation effects 
but not calcium carbonate (chalk, limestone, marl, etc.). 

The amount of lime necessary to produce specific effects in different 
soils has been found to vary greatly and it is not possible to make any 
general recommendations. The method proposed for indicating the 
critical amount required is based on the determination of the amount 
necessary for the production of an alkaline reaction of the soil water ; the 
amounts thus indicated agree very closely with those required for the produc¬ 
tion of typical partial sterilisation effects in the soil itself, e.g., the inhibition 
of protozoa and nitrifying organisms. The amount of lime thus indicated 
not only gives the maximum production of dry matter in the firs! crop 
following treatment, but also in the first four crops. 

Certain physical changes also occur about the partial sterilisation point. 

NEUTRALISATION. 

The method described for the determination of the lime requirements 
of the soil is based on the absorptive capacity of the soil for calcium 
carbonate, this method having the advantage that no absorption is indicated 
in the case of neutral soils. An application of carbonate to a soil exercises 
a marked effect in accelerating the process of ammonificatioil, and, to a 
less degree, nitrification ; soils showing a positive lime requirement 
according to the proposed method have been found to respond distinctly to 
the application of carbonate (a) by increased ammonia and nitrate produc¬ 
tion in laboratory experiments, and (b) by greater plant growth in pot 
culture and held work. 

The values of calcium oxide and carbonate have been shown to be 
identical, provided that the lime requirements for neutralisation purposes are 
not fully satisfied. After the neutral point is reached calcium oxide exercises 
its specific effect (see sterilisation above). 

In the case of soils on the same geological formation a definite relation 
between soil reaction and natural flora has been traced. The occurrence of 
certain plants on acid soils appears to be determined by their capacity of 
resistance to acidity.— Journal of the Board of Agriculture. 


GREEN MANURING EXPERIMENT AT 
ROTHAMSTED. 


Throughout the Rothamsted experiments a number of observations have 
shown the marked effect of ploughing-in a green crop or a crop residue as 
a preparation for a succeeding crop. Every four years the residues of a 
clover crop after carting the hay are ploughed-in on half of the Agdell Field, 
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and the effect on the succeeding crops in the rotation is recorded. In Hoos 
Field some leguminous crop has periodically been ploughed-in and a number 
of grain crops have then been grown, almost always with beneficial results. 

'Phe growing scarcity of stable manure renders it imperative that some 
method should be worked out whereby the farmer can get all the benefit of 
stable manure in some other way, and green manuring affords an obvious 
means of doing this. Experiments in the laboratory and pot culture house, 
however, showed that the growing plant has a complex effect on the soil and 
on other crops, and that one could not without further trial advocate unre¬ 
stricted green manuring. For example, it was found that the growing plant 
apparently depressed nitrification and other bacterial actions in the soil, and 
that some interval was needed between two crops in order that the bacterial 
processes might become completed. 

Another action .is indicated as the result of Mr. Pickering’s work at 
Woburn: one growing crop has an injurious effect on another growing crop 
apparently through exerting some deleterious influence on the soil. It 
appears, therefore, that there is another side to the question, and that a 
growing crop not only takes out certain plant foods (which are automatically 
returned when the crop is ploughecl-in, or can be added as artificial ferti¬ 
lisers), but it may also have other effects. This is while it is actually 
growing: the residues ploughed-in seem to be wholly beneficial—at any rate 
no ill-effect has yet been detected in the field, although one (a destruction of 
nitrate in certain circumstances) has been indicated in the laboratory. So 
far as our present knowledge goes the best results are only attained when a 
period of fallow comes after the green manure crop. 

Thus green manuring is intimately bound up with fallowing. It was 
shown in the last Report that fallowing had a very beneficial effect on the 
crop of barley and further observations to the same effect have been made 
this year. Winter oats on Sawpit Field taken after a fallow were better than 
crops fertilised with nitrogenous manures. No green manure or crop residue 
was ploughed in either for the barley or oats, but this year an experiment 
was made to find the effect of combined crop residues and fallow on wheat. 
A four year-old lucerne ley on Broadbalk Field was broken up, fallowed 
during the hot weather and sown with wheat in October, 1913. The land 
had received no manure for some years, but the wheat crop was greater than 
on any plot receiving artificial manures, and at least as large as that on plot 
receiving 14 tons of farmyard manure. Even more remarkable, however, 
was the effect on the weight of the grain. Practically all the wheat on the 
regular plots, with the exception of the unmanured, had the same density, 
viz: 62 2 lb.- per bushel, this being independent of the amount or nature of 
the fertiliser used. The wheat after lucerne had a heavier grain, weighing 
63 9 lb. per bushel. 

But in regard to fallowing a difficulty at once arises. While the land 
is lying fallow it is subject to loss of nitrates by leaching; indeed one of the 
great merits of green manuring is that it puts a crop on the land in autumn 
when the stock of nitrates is high and the crop takes up the nitrates and 
holds them safely from the winter rain. A simple way round the difficulty 
is to have the necessary fallow only during the dry weather, and it so 
happens that all our experiments were made under these conditions. 
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It is to clear up these and similar problems that a definite green manur¬ 
ing experiment has been begun. A field is divided into four parts, one of 
which is farmed with artificials only, one with farmyard manure and 
artificials, and two with artificials and green manure but no farmyard manure. 
One of the two last carries leguminous crops and the other non-leguminous 
crops for the green manure. An eight-year rotation has been drawn up to 
keep the green manured land as closely cropped as possible, and to reduce 
to a minimum all losses by leaching; whether other losses will also be 
reduced has yet to be determined. The eight-year run should show how 
far green manuring can be regularly practised under farming conditions, and 
whether periodical fallows will be necessary. 

Meanwhile, in view of the marked benefit just recorded of the fallow 
coming after the lucerne ley and of other results of like nature, the question 
arises whether, in a dry summer, it is worth while to trouble about the 
aftermath of the seeds or clover ley (unless wanted for clover seed), and 
whether it would not be better to take the first cut early and plough up 
immediately so as to secure a long bastard fallow before the next corn crop. 
Under dry conditions the aftermath may be worth only little, while the 
benefit of the fallow is great. The practical difficulty on a heavy loam like 
ours consists in breaking up a hard baked ley at midsummer sufficiently 
quickly to avoid interference with other work. Not only for this purpose, 
but for the general object of being well forward in autumn, there is great 
need on medium sized heavy-land farms of a plough which will cheaply and 
efficiently do more than the one acre a day that has for untold years been 
considered the ploughman’s proper and sufficient duty.— Rothamsted Kxi»t. 
Stn. Ann. Kept., 1914. 


SEWAGE SLUDGE AS MANURE. 

The conclusion of the enquiry of the Royal Commission on Sewage 
Disposal with the presentation of their Final Report affords an opportunity 
for reviewing the position as regards the use of sewage sludge as manure. 

Small amounts of human excreta are of course applied to the land as 
such, with or without some preliminary treatment, but the fact that a water¬ 
borne system of sanitation is almost everywhere prevalent necessitates the 
use in some way of sewage as manure if the valuable manurial ingredients of 
human excreta are not to be allowed to go to waste. Sewage has found 
application on sewage farms for crops such as cabbages, turnips, mangolds 
and grass. Its employment in this way, however, has been limited, since large 
volumes of liquid have to be dealt with, of which even the best-adapted soils 
can absorb only relatively small quantities, so that considerable areas of land 
are necessary; and sewage farming in general does not seem to have been a 
great commercial success. 

A further method of utilising the manurial ingredients *of sewage, to 
which much attention has been given, is the application of sewage “sludge” 
to the land. At the sewage works where the sewage is treated for purifi¬ 
cation the coarser solids are first removed ; after this the finely-divided matter 
in suspension is removed either by sedimentation, or precipitation with 
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chemicals, or septic treatment. The “sludge” is the sediment so obtained, 
and in view of its content of nitrogen, phdsphate and a small amount of 
potash, attempts have been made to utilise this product as manure. 

It has been found that the most convenient way of disposing of this 
sludge is to press it into a “cake” after mixing it with lime. In some cases 
a charge of about 6ff. per ton is made for it, but in others the sludge is given 
away to neighbouring farmers, or a small fee may even be paid for its removal. 

Speaking generally, properly pressed sludge when in the form of solid 
cake does not give rise to serious nuisance from smell, and if exposed to the 
air in dry weather it soon becomes entirely inoffensive. It has, however, a 
slight smell of fresh sewage, and if kept moist, e.g., if it is exposed to the 
air during wet weather, it soon becomes putrid and gives rise to offensive 
odours. For this reason it should, if possible, be stored under cover until it 
can be distributed on the land, or covered in. 

The composition of the pressed cake varies according to its origin; in 
addition to its manurial constituents it naturally contains a good deal of lime. 
The actual market value, however, is insignificant owing to the relatively high 
cost of carriage upon a mixture containing of necessity a large proportion of 
water, grit, and carbonaceous matter. 

Experiments with regard to the use of various sewage sludges in 
agriculture were first carried out for the Royal Commission on Sewage 
Disposal about ten years ago. 

Professor Somerville’s trials with turnips, mangolds and swedes at five 
centres did not reveal any consistent manurial effect from the sludge; and the 
conclusion was drawn that the nitrogen and phosphoric acid of sludge are in 
a much less available form than the same substances in sulphate of ammonia, 
superphosphate and fish meal. 

In experiments carried out by Mr. Middleton on grass at eight centres 
the application of the sludge seems to have been useful for the hay crop in 
the north where the wet summer experienced favoured slow-acting manure, 
but the sludge produced no results in the south of England. The conclusions 
were drawn that, for root crops and grass, the action of the nitrogenous and 
phosphatic constituents of sludge is very slow as compared with the effect 
produced by nitrogen and phosphates supplied in ordinary artificial manures : 
that sewage sludge would not appear to be well adapted for such crops as 
mangolds, potatoes and swedes, which have a short period of growth and 
require quick-acting manures, and if employed it should be applied in tons 
rather than in hundredweight per acre; that proper quantities ot sludge 
would be likely to form a good dressing for the slow-growing plants of many 
permanent pastures and meadows; and that sludge is unlikely to give satis¬ 
faction on the very poor clay-soil pastures which are so much benefited by 
basic slag. 

Dr. Voelcker found in pot-trials with wheat that those sludges did best 
which contained most moisture and most lime, but that high amounts of 
organic matter and of total nitrogen did not produce a correspondingly good 
result, while all the sludges tried were somewhat inferior to artificial manures 
supplying equal amounts of approximately like ingredients. An increase of 
10 to 12 per cent, in corn and in straw over the unmanured produce was, on 
the average, obtained, as against one of 16 to 17 per cent, with artificial 
manuring. Based on the extra produce obtained the best of the sludges was 
valued at 10s. a ton delivered on the land. 
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The experiments for the Royal Commission on Sewage Disposal did not 
end with the above trials, owing to the subsequent discovery of an efficient 
process for “ de-greasing ” the sludge. It must be explained that natural 
sludge contains a large amount of grease and soapy matter (equal to form 10 
to 15 per cent, of the dry matter). Grease is of no value as manure and, in 
fact, is supposed to exercise a retarding influence by preventing the ready 
decomposition of the organic and nitrogenous matters with which it may be 
mixed. 

The effect of these “de-greased” sludges was compared with that of 
natural sludges on wheat at Woburn and on hay and oats at Rothamsted 
in 1913-14. 

At Woburn the natural sludge was found to contain more moisture, more 
nitrogen and more soluble nitrogen than the de-greased, an application of 
1 ton per acre supplying 45 lb. of nitrogen in the case of natural sludge and 
40 lb. in the case of de-greased sludge. The following table shows the yields 
of grain and straw from various dressings :— 



Weight of produce (untreated—100). 

Treatment. 



Corn. 

1 

Straw. 


Untreated 

100 

j 100 

Natural sludge: 



1 ton per acre 

122 

! 102 

2 tons per acre 

120 

i 112 

1 ton per acre + i ton lime 

132 

110 

De-greased sludge: 



1 ton per acre 

101 

107 

2 tons per acre 

118 j 

102 

1 ton per acre + \ ton lime 

122 

111 

Lime only— A ton per acre 

113 

102 


Thus the average increase in grain over the untreated produce was 25 
per cent, with the natural sludge and 14 per cent, with the de-greased. The 
best results were obtained with lime, but that this was not due to lime alone 
is shown by the yields where lime was applied without sludge. 

At Rothamsted, also, the nitrogen content of the natural sludge (176 per 
cent.) was found to be above that of the de greased sludge (1 *55 per cent.) 
while the content of phosphoric acid was 0 85 and 1 ‘33 per cent, respectively 

In the grass experiments the manures were applied at the uniform rate 
of 20 lb. of nitrogen per acre (equivalent to about half a ton of sludge) with 
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the following results :— 


i i Treatment. 


Untreated 
Natural sludge 
De-greased sludge 
Calcium cyanamide ... 

Nitrate of soda 

The effect of the sludges was negligible, 
the season was a distinctly dry one. 


Yield of Hay 
per acre, 
cwt. 

17*64 
18*64 
16*26 
2 1 ‘59 
25*93 

It should be mentioned that 


Experiments with oats were carried out on the same plan, but from 
neither of the sludges was so good a return obtained as where no treatment 
was given, the sludges being applied so as to supply 16*67 lb. of nitrogen per 
acre. 


Idle results ot the Rothamsted experiments are taken to indicate the lack 
of evidence to the effect that the removal of the fat from the sludge increases 
the ease of decomposition in the soil. 

The point towards which laboratory and other experiments should in 
future be directed seems to be the discovery of some method of rendering the 
nitrogenous matter of the sewage sludge more readily available as plant food 
than at present.— Journal of the Board of Agriculture. 


THE FLUCTUATIONS IN NITRATE 
CONTENTS OF SOILS. 

E. J RUSSELL. 

The amount of nitrate in the soil of arable land lluctuates regularly, but 
in these experiments it rarely exceeded the following values :— 

Per million. Per cent. Lb. per Acre, 0-18 ins. 

Sand ... 6 *0006 28 

Loam ... 23 0023 115 

(excepting on heavily dunged land, when it rose to 
37 parts per million ). 

Clay ... 14 *0014 60 

In almost all the soils examined accumulation of nitrate took place 
most rapidly in late spring or early summer. After this there was usually 
little if any gain, and frequently a loss. In the hot dry autumn of 1911, 
however, and again in 1913, the accumulation continued in some of the soils 
right on till September. 

During the winter loss of nitrate took place. This was more marked in 
the wet winter of 1911-1912 than in the drier winter of 1908-1909. 

The fluctuations in nitrate content are more marked on loams than on 
claj's or sands. Clays lose less of their nitrates in winter, but, on the other 
hand, they accumulate smaller amounts in June and July. Sands lose much 
of their nitrates in winter and do not accumulate very large amounts in 
summer. It appears that the main loss in winter is due to leaching and not 
to denitrification. 
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On comparing the nitrate content of cropped and fallow land it is found 
that during the late summer and early autumn the fallow land is the richer 
even after allowing for the nitrate taken up by the crop. The question 
arises whether the growth of a crop exerts any depressing effect on the rate 
of nitrate production in the soil. This is under further investigation. 

The rapid rise in nitrate content in spring does not usually set in 
immediately the warm weather begins ; there is a longer or shorter lag. 
There are indications of greater bacterial activity in early summer than later 
on, a phenomenon readily explicable on our view that the soil population is 
complex and includes organisms which are detrimental to the activity of 
bacteria, but which are, on the whole, more reachly put out of action. 

The supply of nitrate to the plant is known to be a factor of prime 
importance in plant growth. Similarly it is found that the factors which 
determine the accumulation of nitrates in the soil also play a great part in 
determining the amount of crop production. Thus heavy winter rainfall, 
which washes out nitrates, tends to reduce crop growth ; on the other hand, 
hot dry summers, succeeded by dry winters, are shown to be favourable to 
nitrate accumulation, and therefore to crop growth.— Rothamsted Expt. 
Stn. Ann. Reft., 1914. 


CRUSHED BONES FROM MYSORE. 

A considerable quantity of bone is being exported from the State and 
all the bone manure required by the coffee planters is being imported from 
outside. It has recently been decided to start a joint-stock company at 
Chickmagalur to manufacture bone manure. The capital of the company 
will be Rs. 40,000 half of which is proposed to be called up in the first 
instance. The capital called will be expended on buildings, machinery, 
and a coffee hulling plant proposed to be installed in the factory, the 
working capital being furnished either by Government or Bank of Mysore, 
on the security of the property of the company and the uncalled capital, 
The factory is estimated to crush 1,200 tons of bone per annum. An 
application for certain concessions by a private syndicate who propose to set 
up a Bone factory in Bangalore is also under consideration. 

A note on the other manorial possibilities of the State prepared by Mr. 
SAmbasiva Iyer, one of the members of the Committee, is under considera¬ 
tion,— Annual Report Industries and Commerce Committee of the 
Mysore Economic Conference. 


AZOTOBACTER IN SOILS. 


FR. WEIS AND C. H. BORNEBUSCH. 

The present investigations, which dealt with a series of soils taken from 
Danish forests, form part of the experimentation, which is to be continued 
in future years, intended to throw light on the natural store of nitrogen in 
the soil. While so far it has not been demonstrated that green plants (that 
is those containing chlorophyll) can fix and absorb nitrogen without the 
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agency of micro-organisms (fungi or bacteria), several fungi and bacteria are 
known to possess such power, either alone o\ in symbiosis. Among these 
the one which has attracted most attention of late is Azotobacter , because it 
is generally widespread in fertile held and garden soils, to whose nitrogen 
supply it contributes to an appreciable degree. It was thus obvious to 
investigate the presence of AzotobaeUr also in forest soils, all the more so as 
they are capable of maintaining their equilibrium in nitrogen for long periods 
without artificial manuring ; moreover, several writers have observed a con¬ 
siderable increase in comparison with the absolute quantity of nitrogen 
contained in the leaves that fall to the ground. Recently it has been shown 
that the presence of Azotobacter in arable soil depends upon its reaction and 
on its content of certain compounds of lime and humus ; consequently, it is 
not so generally distributed as was formerly believed ; it seems to be rare in 
peaty soils, and has been shown to be absent from a series of Swiss forest 
soils, though present in the leaf mould layer. 

For the experiments here described, samples of soil were taken from 
64 different localities in Danish forests (in Seeland, Laaland and Fttnen ) 
and examined in the Laboratory of Agricultural Bacteriology of the Royal 
Agricultural and Veterinary College in Copenhagen. They were sown in 
the nutritive solution recommended by Beijerinck for Azotohacler. Every 
sample of soil was tested with litmus paper and for calcium carbonate 
(effervescence with cold, dilute hydrochloric acid) ; lastly, for 54 samples, 
Azotobacter was inoculated into 50 cc. of a solution similar to Beijkrinck’s, 
but with the calcium carbonate substituted by 5 grams of the soil to be 
examined ; thus the bacterium lias no available source of lime but that 
contained in the added soil, and from its development after a few days at 
25° C. the lime requirements of the soil may be interred. ( Harold R. 
Christensen’s method). 

The principal results were the following : Of the 64 localities investi¬ 
gated, only in two (the soil of which showed marked effervescence and 
alkalinity) was Azotobacter found, in both cases in the soil of beech woods. 
It did not, however, belong to A. chroococcimi , form generally present in 
arable soil, which after a few dayV culture becomes blackish-brown, but to 
one which forms films which remain whitish ; hence it probably belongs to 
A. biijerinckii or A. vitrann. The same whitish form was also found on a 
black moor soil flushed by spring-water and overgrown with ash and alder, 
at Folehaven (Seeland), and by a roadside at Ordrup-Krat (Seeland), both 
soils giving marked effervescence with hydrochloric acid. 

The forest soils examined rarely contained sufficient calcium carbonate 
to cause effervescence with hydrochloric acid, even in the numerous cases 
in w r hich their reaction was neutral or slightly alkaline. Nevertheless they 
were not without lime in other forms, and could not be defined as requiring 
liming. The culture experiments with Azotobacter gave positive results in 
32 cases and negative ones in 22 ; even in the former, the good development 
of the trees and the good physical condition of the wooded soil showed that 
there was no need of liming. In several cases the dry leaves fallen to the 
ground were examined for Azotobacter , but always with negative results. In 
the cases in which it was looked for in arable soils in the immediate vicinity 
of woods whose soil did not contain any species of Azotobacter , its presence 
was easily demonstrated, but the species was always A. chroococcum. 
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The following general conclusions thus seem justified : 

1. Azotobactcr is only exceptionally present in Danish forest soils; in 
some localities in which the soil contains much calcium carbonate, 
A. beijerinckii and A. vilreum are present. Consequently, for the supply of 
nitrogen to the forest soils of Denmark some other micro-organisms, probably 
lower fungi, must be of importance. The causes of the absence of 
Azotobactcr from forest soils are perhaps the insufficient quantity of calcium 
carbonate, the too low temperature and an excess of humic matter. 

2. Azotobadci , perhaps on account of the low temperature, seems not 
to be generally present on the fallen leaves in Danish woods. 

3. The culture of Azotobactcr in Beijkkinck’s nutritive solution in which 
the lime is replaced by 5 gms. of the soil to be studied, namely Harold R. 
Christensen’s method, is a rapid and easy way of showing if a w T oodland to 
be regenerated requires lime or not ; since the calcium compounds that 
favour the development of Azotobactcr in such cultures seem to be the same 
which facilitate the development of those organisms which lead to the pro¬ 
duction and conservation of a good mould and favour the development of 
forest trees, especially of beeches.— Monthly Bulletin. 


CARBON DIOXIDE AND THE GERMINATION 

OF SEEDS. 


An interesting review' of a paper appearing in the Proceedings of the 
Royal Society is to be found in the Agricultural Journal of India for 
January 1915. It is pointed out in this that the writer of the paper had 
previously determined the inhibitory action of carbon dioxide, especially in 
the seed itself. Germination can also be arrested by the carbon dioxide 
produced by decaying organic matter in the soil. Especial reference is made 
in the course of the review to the germinating power of Para rubber seeds. 
It is well know'll that in planting the seed under estate conditions, it isalw r ay$ 
desirable to put ihe seed in the ground within a fortnight. On this account 
some practicable method of extending the life of the seeds is desirable. It 
was found that bottling up the seeds with air in flasks gave far better results 
than the commercial method now in use of packing these seeds in a 
mixture of charcoal and ashes. It is suggested that the partial pressure of 
the ctrbon dioxide inhibits deterioration; the carbon dioxide is in fact in 
this case a preservative agent. The reviewer attaches much importance, as 
regards India, to the author’s results in regard to green dressings which 
concern largely the production of carbon dioxide in the soil already referred 
to above.—T he Agricultural News. 
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PAPER PULP. 


THE EMPIRE’S RESOURCES IN PAPER¬ 
MAKING MATERIALS. 

Mr. Chas. Phillips, m.s.c.j., lecturing on this subject before the 
Colonial Section of the Royal Society of Arts, refers to the possible sources 
of paper-making materials obtainable in the British Dominions and 
Dependencies. 

Canada stands out pre eminent among suppliers of paper-making materials. 

Cheap papers are now produced mainly from wood-pulp. While England 
still depends largely on Scandinavia for this material Canada is the next 
most important source and at present supplies the world with 320,000 tons of 
paper-making materials as wood or wood pulp 

The paper-maker relies chiefly on rags, esparto grass and wood, but 
there are many other materials which are’ also used or likely to prove useful. 
At the same time a number of fibres which have been examined have not 
proved to be of much value. Among the last may be mentioned the Baobab, 
Heliconia, Bihai, Lcpidospcrma glndiniiim , and Phragmitcs communis , all of 
which were investigated and found more or less disappointing. 

Tests made with Majorca and Uniola virgata went to indicate that they 
were something to fall back upon. The Californian cactus, worked on by 
Dr. King of Calcutta, gave indifferent results, while the expectations held out 
by Calairopis gigantea proved disappointing. 

Cavanillcsia pialiuifolia , pulped and bleached exceedingly wella nd proved 
capable of being turned into strong white paper of fine quality : but Ofuu/ia 
was found of no economic value 

Broussonetia papyrifenu of tapa cloth fame, was considered byRoUTLEDGE 
as nearly if not quite the best of fibres, requiring little chemical treatment 
and yielding 62*5 per cent, boiled equivalent to 58 per cent, bleached. 

Encouraging results were at one time obtained from the giant bamboo 
and considerable attention given to Malinin carulea (rye straw): while in 
1880 Muddar was reported on as a commercial possibility. But Mr Liotard’s 
valuable report on Indian paper-miking material did not consider any 
fibre as being a serious rival to Esparto, particularly for supplying British 
paper-makers. 

At the present time the fibre of Nipa fr alien ns is under trial, and promises 
well as a material for making strong boards and packing papers. 

Considerable attention has recently been given to lmperntn aruiuiinacca 
(our “Huk”) which appears to range between Spanish esparto and good 
straw fibre. 

The lecture referred to is reported in the Paper Maker and British 
Paper Trade Journal. 
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BAMBOO AS A SOURCE OF PULP, 

In view of the fact that some attention is being given in Trinidad to the 
utilization of the bamboo as material for paper-making, considerable interest 
attaches to a communication made by Mr. William Raitt, Cellulose Expert, 
Imperial Forest Research Institute, India, to the English International Con¬ 
gress of Applied Chemistry. In the article under consideration it is stated 
that it has been proved that bamboo cellulose is suitable for the manufacture 
of paper, especially for the printing and litho grades, provided its isolation 
has been successfully accomplished. Previous to the investigation with which 
the article deals, some divergency of opinion existed in regard to the possibi¬ 
lity of utilizing nodes and certain operations connected with isolation. 

The writer refers to Mr. R. S. Pearson’s work in connection with the 
species of Bambusa suitable for paper-making material in India and Burma. 
Out of some hundred different species, only live were found to be suitable, 
namely, B . TuLlo, B. anuuiinacca , B. polymorpha, B. (Cephalostachyum) 
pcrgacile , and B. (Meloconna) batnbusoitlcs. These are the only species which 
exist in commercial quantities and under economically exploitable conditions- 
Though few in number, these species are each so dominant in its own area 
that they probably represent 80 per cent, of the whole growing stand of 
bamboo in the country. 

The point next dealt with is the difficulty of distinguishing bamboo stems 
of different ages. The writer then proceeds to consider the digestion of the 
stems. It is stated that the material has an undesirable tendency to float. 
Its resistance to penetration and the variation of this in accordance with the 
size of the chip is indicated. Also there is the variation in this respect in 
accordance with age, a charge of mixed age being invariably irregularly 
digested. 

A bamboo column is light and buoyant solely because it is hollow. Its 
component wood is really as heavy as many of our commercial hardwoods. 
Its actual specific gravity varies somewhat with species, that of the lightest 
of the five species we are concerned with being *8‘410 for internodes, and 
*8,091 for nodes, while the heaviest is '9*555 for internodes, and *9 170 for nodes. 
Bamboo is therefore of about twice the specific gravity of the common pulp 
woods, spruce and fir—a fact which when realized in all its bearings, throws 
considerable doubt as to whether we have been right in treating it on similar 
lines as wood so far as its preliminary preparation for digestion is concerned. 

A marked microscopic feature of bamboo is the large vessels which run 
continuously from top to bottom of the stems. These do not collapse in 
drying, but retain their full size and shape, and consequently their air-carry¬ 
ing capacity. Dry bamboo is therefore largely impregnated with air in a 
state of capillarity—a condition which makes it somewhat difficult to expel, 
and which fully accounts for the tendency to float, which is one of the chief 
difficulties in its digestion. Digestion difficulties are therefore due to resistance 
of the capillary air and to a mass of structural resistance to penetration of 
liquor varying with the size of the individual chip. The smaller the particles 
and the more regular their size, the better will be the results. Some light is 
thrown upon resistance by chemical examination of the stem. It was found 
that lignification begins with the sprouting of the branches, which occurs 
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when the culm is three-fourths grown, and is complete at one year old, little 
or no change in this respect happening afterwards. At the half grown stage, 
the plant is wholly pecto-cellulose in character. With the rapid increase in 
lignin at maturity, there is a corresponding reduction in pectose, but with 
advancing age a gradual increase in the latter at the expense of the starch 
group. The plant is distinctly of a pecio-ligno-cellulose character. 

The investigation into the amount of caustic soda needed for digestion 
showed that the whole stem, nodes included, when suitably crushed, will 
digest satisfactorily with a theoretical 17^ to 18 per cent, of caustic soda, and 
it makes no difference whether it is one or three years old; and in the produce 
there is absolutely no indication whatever of the nodes. It is pointed out 
that under normal conditions of digestion, pectose gelatinizes, and probably 
resistance is set up; but crushing counteracts such action in the case of 
bamboo. 

One of the remaining difficulties is connected with the starch content of 
the plant, and its effect upon yield of cellulose and also on the bleaching 
results. It was found that starch in the bamboo is capable of being oxidized 
by air and dispersed in the atmosphere, and that such oxidation is an integral 
part of the process of seasoning. This has led to the conclusion that the 
maximum yield of cellulose can only be obtained from bamboo which is not 
merely dry, but is also seasoned. The influence of the starch content upon 
bleaching is due to the results of the combination between it and caustic soda 
which occurs under the digestion condition of strong liquor and high 
temperature. This does no harm if it were not for the fact that the second¬ 
ary starch contains an insoluble dark-brown precipitate, which is unbleachablc 
within economic limits. This was removed satisfactorily by means of the 
sulphite process. A 1-per cent, solution applied in simple cold steeping to 
the unbleached pulp produced by caustic soda, dissolved out of it a large 
quantity of dark-brown colouring matter, leaving it several shades lighter in 
colour and much more bleachable. 

In conclusion, the objections that have been made to bamboo as a paper¬ 
making material, and the difficulties hitherto met in their treatment as 
described in the above article can be met in the following ways ;— (a) seasoned 
bamboo only to be used; ( b) raw material to be crushed ; (c) water soluble 
matter to be extracted previously to digestion ; (</) digestion with sulphite 
liquor. It is pointed out that the foregoing refer only to the live species of 
India and Burma, and may not prove altogether applicable to the bamboos 
of other species grown elsewhere.— The Agricultural News. 


MANUFACTURE OF PAPER PULP 
IN MYSORE. 

Investigations into the practicability of the manufacture of paper pulp in 
the States are being proceeded with in several directions. The Forests have 
been explored for suitable raw material by special officers deputed for the 
purpose and a qualified technical expert, Mr. Raitt, has been engaged to 
conduct tests on samples of grasses and bamboos locally available. With a 
view to arrive at an estimate of working costs under factory conditions an 
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agreement has been arrived at with one of the factories in India to get paper 
manufactured out of 20 tons of crushed bamboo sent from Mysore. 

The resources of Mysore both in grasses and bamboos appear to be 
ample for the manufacture of pulp on a commercial scale. The Mysore 
District is specially rich in large grass areas and eight forests of an Aggregate 
extent of 456 square miles have been explored during the year. The forests 
can be conveniently divided into two main blocks of 245 and 211 square 
miles each. The first block has Nanjungud as a central place, and Manche- 
gowdanahalli on the Mysore-Manantocldy road is a convenient site in the 
second block. 

About 31,000 tons of Mudehullu, Bevinhullu and Doddahanchihullu that are 
reported to be suitable for pulp are annually available in the first block. The 
grass can be delivered at Nanjungud at Rs. 15*00 per ton. The resources of 
the second block in grasses of this variety are about equal, but the cost of 
delivery at Manchegowdanahalli is less, being only Rs. 9 00 per ton. Besides 
the grass, the second block that comprises the forests on both banks of the 
Kabbana yield an annual supply of 30 lakhs or 15,000 tons of bamboos 
(Dendrocalamus sir ictus). The laboratory tests on the grasses are satisfac¬ 
tory and the results are pronounced to be well within economic commercial 
limits. Unfortunately the localities in which they are found are not associated 
with the necessary manufacturing facilities. Manchegowdanahalli is 38 miles 
from Mysore and the fuel supply does not promise to be adequate. 

None of these difficulties are met with in the case of the bamboo. A 
careful investigation into the resources of the Shimoga forests has revealed 
that 28,500 tons of thin bamboo (Dendrocalamus strictus) can annually be 
landed at Shimoga at a cost of 9-4-0 per ton. The required quantity of fire¬ 
wood is available at 5-8-0 per ton and water facilities from the Tungabhadra 
are of course ample. —Annual Report, Industries and Commerce Com¬ 
mittee of the Mysore Economic Conference. 


EFFECT OF PALM OIL CAKES UPON 
MILK PRODUCTION. 


J. HANSEN. 

The writer concludes from a critical review of the experiments made by 
other workers and from the results of his own experiments that palm-oil cake 
does not affect the milk yield, but increases its fat content. He considers that 
this specific action increases with the increase of the amount of the cake 
contained in the ration and with the quantity of fat in the palm oil cake itself. 
In order to obtain a perceptible specific effect at least 2*5 to 3 lb. per 1,000 
lb. of live-weight should be used, if the cake is somewhat deficient in fats 
(i.e containing under 6 per cent, of fat) or 2 lb. per 1,000 lb. of live weight 
if it is rich in fats (i.e. containing about 12 per cent, of fat). 

The effect of the palm oil cake varies with the individual cows, but is 
in every case perceptible when the cake is fed in sufficient quantities. 
Neither the milk yield nor the period of lactation when the palm oil cake 
is introduced into the rations seems to have any influence Upon action* 

The writer considers an increase of from 0 to 0*14 per cent, in the fat 
content of the milk to be but small : 0*14 to 0*20 per cent, as average ; above 
0*20 per cent, as large. Of the 21 cows which were the subjects of his 
experiment, 5 showed a small increase in the fat content of their milk, 1.0. an,,, 
average and 6 a large one, the maximum being 0*51 per cent.— Monthly' 
Bulletin. 
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ESTATE WATER SUPPLY. 


The origin of water supplies is rain. Rain falling on the ground drains 
off to a great extent into rivers, lakes, and the sea, but there is a certain 
amount of soakage from these and from the wetted land into the rocks be¬ 
neath ; the amount of the soakage and the depth to which the water descends 
depends on the porosity of the rocks and the number of fissures, cracks, 
faults, etc., which the strata contain. These underground waters come to the 
surface as springs by hydrostatic pressure or by descent to the point of out¬ 
flow, generally determined by a valley or depression cutting across the water- 
containing strata. The water level of a district is the depth at which the 
rocks or subsoil are saturated with water, and if the mass is penetrated to 
this level a collection of water will take place. Such holes are often made and 
are called wells ; if the water level is at a small depth, the well is shallow ; 
if at a great depth, the well is deep. 

Due to the varying porosity of rocks underground water will flow in the 
direction of the dip of the more porous strata, or collect there on meeting 
less pervious strata ; and if the strata has taken a basin form, as it sometimes 
does due to great pressure from internal causes, there is a collection of water 
in the basin ; if a bore is made from the surface to the water-containing strata, 
water will often bubble up or form a jet. Water supplies of this sort are 
called artesian wells. If the boring of an artesian well is in contemplation 
the place for the bore to be made is calculated from the dip of the strata. 
Artesian wells are found in rainless tracts and deserts, which shows the great 
distance to which water can travel underground from its origin as rain-water, 
river or lake. 

Rain as it descends to earth absorbs into solution and collects by gravity 
impurities in the air ; when it reaches the surface of the land, impurities there, 
are washed by the rain water into rivers, lakes, and the sea, and the soakage 
water is purified according to the depth and nature of the ground through 
which it passes before coming to the surface again. Soil, gravel and rock 
are great purifiers of water, as impurities are held back in the finely-divided 
interstices and act as a filter. 

Water supplies are chosen for their purity and volume. The larger the 
supply required the greater the difficulty there is in getting purity : and then 
surface water such as rivers and lakes have to be used and a purification 
system applied, as for example the water supplies of London and Glasgow. 

THE IDEAL WATER SUPPLY. 

The ideal water supply for a small community is from a deep spring, 
bubbling clear and sparkling, free from organic pollution, and containing suffi¬ 
cient dissolved mineral matter and gases to make it palatable. Such ideal 
sources of water supply are not easily obtained in Ceylon and the estate has 
to fall back on surface water collected in a reservoir called a well, generally 
shallow, that is under 100 feet in depth. All such sources are open to suspir 
cion as they are easily contaminated unless every precaution is taken to pro-?, 
tect the collected supply and the areas around it from pollution. 
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Ceylon Municipal water supplies, as the supplies for Colombo, Kandy, 
Nuwara Eliva, are surface water allowed to collect in a shallow basin, generally 
a dammed-up valley, and precautions taken that the periphery of the miniature 
lake is kept clean from vegetation and no habitation of the catchment area 
permitted. Some of these large water supplies are used for human consump¬ 
tion direct or after straining through fine wire gauze fixed on screens, followed 
by rough sedimentation and syphoning off into the mains. These water 
supplies are tested regularly for impurities, as a large population is dependent 
on the sources; when the number of consumers is small continual control of 
the water supply is impracticable as the control expenses are too heavy. Such 
conditions are present when the population is too small to have an organised 
water supply and they have to fall back on the collection of surface water in 
a series of shallow wells. When the site for the well is chosen so that it is 
improbable that the sewage from the neighbourhood can gain entrance, it is 
well chosen, but it is difficult for the layman to know when that is the case, 
as water with impurities can find its way into the well through devious diffi¬ 
cult ways'that seem almost impossible. When a well is surrounded by houses 
and the inhabitants careless of the disposal of their refuse and sewage, the soil 
in the neighbourhood in time gets thoroughly impregnated with sewage 
matter and finds its way into the well : such conditions obtained for example 
in Slave Island, Colombo, where the population is dense and ignorant of 
sanitation. Many wells had to be closed in Colombo in densely populated 
areas where the drainage area was saturated with sewage, and the water 
collected in the wells was found to have on testing all the characteristics of 
dilute sewage. The owners of these wells think that wells are like wine, the 
longer they have been kept the better they are able to stand criticism, and 
fail to understand why they are filled in when they served as water-supplies 
for their great-grand-lathers, but it is no hardship for these people to have 
their water supply condemned as a guaranteed water supply is dose at hand 
if they will take the trouble to apply their hand to the city pump a few 
yards away. 

Estate population is on quite a different footing; they have to make the 
most of the water supply nature has provided for them, fortunately for them 
the population is not so dense as in a city and they are under the control of 
the Superintendent, who tries to impress upon them the cleanliness and neat¬ 
ness born in him; this saves the estate cooly to a certain extent from a grossly 
polluted drainage area, but, having the eyes of a layman only, it lies out of his 
province to further protect the cooly from a dangerous water supply unless he 
has expert advice. This has been supplied by the Sanitation Department, which 
can advise as to drainage area, but no expertness can pass a water without 
chemical apparatus, the skill to manipulate it, and to report on the results. 
Many of the waters sent to me for examination are clear and sparkling and 
yet turn out the worst on examination, while some are not promising to look 
at but on examination are found to be quite good waters. 

The extent of a drainage area of a water supply depends on the nature 
of the ground and the lay of the land. The nature of the ground means 
the type of rock, subsoil and surface-soil through which water percolating 
to a well must pass through before reaching it, if tlie well is properly 
Constructed no water passes direct into the well through the surface or 
subsoil, but passes through a certain thickness of rock. In order to obtain 
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this the well must be surrounded by a wall a continuation of the side of the 
well 1-3 ft. high and a cement platform of about 10 ft. radius covering the 
surrounding soil, sloping away from the base of the wall ; the side of the 
well should be covered with 1-2 in. thickness of cement or a covering of 
clay down to the depth of a minimum of about 12 feet according to the 
depth of the soil ; this will force all water entering the well through an 
efficient filtering layer of soil, gravel, and rock. If the ground is sloping 
the higher side of the \\ ell should have a thicker layer of cement on the 
inside of the well. The more porous the subsoil the greater is the area 
from which the well drains the water, and is usually calculated at an area 
20 times in radius to the depression of the water-surface in the well caused 
by a day’s use, The surface of the ground water produced by pumping is 
in the form of an inverted cone, with the apex at the bottom of the well ; 
the sides are steep until nearing the subsoil, when they flatten out to the 
horizontal. The velocity of flow of water feeding the well at any point is 
inversely as the square of the distance, so that if a point is 30 yards away 
from the well the rate of How of water to the well is exceedingly slow and 
allows of thorough filtration ; but it is always safer to look for danger 
around a much larger area. These conditions are easily carried out when 
the strata is uniform, which it seldom is, but w T hen it is fissured, cracked, 
faulted or a line of weakness somewhere due to stratification, dip or some 
other cause then the filtration breaks down and the fissure, etc. merely acts 
as a passage or drain to the collecting depot—the well. 

An examination of a water-supply is necessary first to say whether the 
water is polluted or not and secondly an examination of the drainage area 
to trace the source of pollution if any. When several probable sources of 
pollution are traced, or to trace the only probable one without digging deep 
channels in the soil and blasting rocks, certain chemicals in sufficient 
quantity are sprinkled over the suspected source and washed in with 
copious supplies ot water; if the chemical is found in the well, a connection 
between the well and the suspected source of pollution is proved. The 
chemicals used are an alkaline solution of Huorescin, which gives a distinct 
colour when one part is added to 50 millions of water. Common salt is 
sometimes used and tested for regularly in the well water for an increase. 
Kerosene is sometimes used, but when once it gets into the well it is difficult 
to eradicate. Lithium salt is useful but expensive; the presence of lithium 
being identified by the spectroscope, a bright red band forming at a definite 
place on the spectrum when lithium is present. These methods of identi¬ 
fying sources of pollution have been criticised, as it is argued that the 
organisms which do the damage are in suspension and not in solution, that 
therefore substances insoluble in water should be used; various finely 
divided substances have been tried, but not with such success as with the 
solutions mentioned above. Bacteria prodigioneus has been used, being 
non-pathogenic, rarely found in waters, and gives a distinctive red coloura¬ 
tion on growth; it is however difficult to get rid off, once introduced. 

POLLUTION OF WATER. 

When considering a water supply for domestic uses one must consider 
pollution and probability of pollution, the amount of matter in solution and, 
suspension which would cause furring in kettle or boiler, and on which 
depends the amount of soap one is going to use. 
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Pollution of an organic source is animal or vegetable. Animal pollution 
is traceable on analyses as the products of decomposition of animal excre¬ 
tions are found in the water contaminated. Urine contains two easily 
identified bodies, common salt and urea, the former is easily tested for by 
means of silver nitrate giving a white precipitate with the chlorine ion of the 
common salt molecule, and the presence of much salt in a water makes one 
suspicious tint there is animal contamination, unless the water is near the 
sea. Urea very rapidly decomposes into ammonium carbonate, which in 
alkaline solution and on distillation, gives off ammonia, which can be tested 
for in a very delicate manner by means of Nessler’s reagent. The solid 
excrement of animals rapidly decomposes on exposure to air into saline or 
free ammonia, which in alkaline solution is driven off on distillation. The 
portion partially decomposed and undecomposed called albuminoid ammonia 
requires to be oxidised by boiling with strong alkaline permanganate of 
potash before it will pass over on distillation as free ammonia. The quantity 
of free ammonia from the decomposed urine and excrement, and the 
albuminoid ammonia from the more stable excrement, are estimated by the 
intensity of colour produced on addition of Nkssler’s reagent to the 
distillates, and comparing it with pure distilled water after the addition of a 
measured quantity of standard ammonium chloride. 

The presence or absence of nitrates is also an indication of the pollution 
or purity of water. Nitrogenous organic matter in solution in waters passes 
into the nitrate state by taking up oxygen by a bacterial process, so that 
when nitrates are present in a water, an indication is given that the water 
has been polluted and oxidation to innocuous nitrates has taken place, if 
free and albuminoid ammonia are also present it indicates that nitrification 
is not complete and that there is still danger from the pollution. An 
organically pure water with nitrates indicates past pollution and that an 
efficient form of purification has taken place from the point of pollution to 
the point of collection ; grave danger lurks in such water for although it 
may be efficiently filtered and purified for the present, the filtering medium 
may break down at any time and the water again become polluted. This 
happens after heavy rains when a fissured rock which has been acting as a 
filtering medium gets cleaned out and then acts as a pipe leading from the 
place of pollution to the place of collection. 

The nitrates indicates either an inefficient supply of oxygen to oxidise 
the nitrogenous organic matter or the reduction of the nitrates by the excess 
of organic matter. The presence of nitrites makes an Analyst very 
suspicious of a water especially if the analysis is unsatisfactory from other 
points of view. 

The mineral matter dissolved in a water should not amount to more than 
50 parts per 100,000. Magnesia salts should not amount to more than 10 
parts per 100,000, owing to the laxative effect, lime having the opposite effect 
should not be in excess. As most of the Ceylon and Tropical waters where 
there is a good rainfall as in the cultivated areas are generally soft waters, 
it is not necessary to discuss all the probable constituents to be found in solu¬ 
tion in waters. Suspended matter, being visible, forms the usual complaint 
waters used for human consumption and industrial purposes, a light 
floccWent ferrugiiiQusr.deposit often giving trouble ; this can easily be removed 
by rough filtration through a layer of sand. 
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VEGETABLE MATTER IN WATER. 

When vegetable matter is in excess in a water, the albuminoid ammonia is 
present in large quantity, and the free ammonia, chlorine, and solids are 
generally low. Nitrates are generally absent. Waters with vegetable matter 
can have a larger proportion of albuminoid ammonia than other waters with¬ 
out creating suspicion, but there is danger to people drinking the water who 
are not accustomed to it, this may be said of all waters which are not pure, 
and even of people accustomed to the water who are not in their usual health. 
This is often demonstrated by people going to live in the country during the 
hot weather especially at farm-houses in Europe where the usual occupants 
have received no ill-effects from the water supply but the new comers develop 
enteric, diphtheria, etc., often due to inflow of sewage matter into the w r ater 
supply from cess-pools, drainage from fields manured with animal refuse, 
etc. Water collected in the coal measures are usually high in albuminoid 
ammonia and cause summer diarrhoea in visitors to the district. 

Great stress was at one time laid on the determination of the organic 
matter in a water by ignition of the solids, this laborious method has been 
superseded by the determination of the amount of oxygen absorbed from 
permanganate of potash in presence of sulphuric acid. The figure obtained 
is useful as an additional test in determining the purity of waters, but is 
more used in examination of sew T ages where the determination of organic 
matter is of great importance, especially its stability, and its resistance to 
oxidation. 

Determination of the dissolved oxygen is another useful extra factor, a 
fully oxygenated wrater being very palatable, but this determination is hardly 
necessary in household waters, as water supplies are easily saturated with 
oxygen even by handling. Examination of sewages is rather different in this 
respect as the more oxygen contained in the water the more chance there is 
of noxious bodies being broken dowm. 

The sediment of a water when collectable should always be examined 
microscopically, the nature of the sediment will give valuable evidence as to 
the source of pollution if any. 

ANALYSES OF WATER. 

A few' examples of analyses of water wflll assist in explaining what is a 
condemned water and a pure w r ater. 

Parts per 100,000. 



Colombo. 

Suspicious. 

Bad. 

Total Solids 

50 

300 

50*0 

Free Ammonia 

nil 

0 0030 ... 

0*012 

Albuminoid Ammonia... 

0'0045 .. 

0010 ... 

0024 

Chlorine 

06 

30 

8*0 

Nitrates 

nil 

0’5 

2*5 

Nitrites 

nil 

. trace 

present 


It must be remembered that analyses showing so much chlorine, free 
ammonia, etc., is only an indication that pollution has taken place ; the 
actual amounts of these substances are not poisonous in themselves but they 
seFvfe as an indication that the germs are present to do their deadly work. 
Analyses are not infallible in a decision, but if a water is condemned on 
analysis one can be certain that it is not good for human consumption; but 
delicate as water analysis is a water may have such minute traces of 
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sewage in them that it may be passed as fit for human consumption after 
analysis. A bacteriological test is more delicate even than delicate water 
analysis as the germs procured in the sample can be multiplied many times 
and the trace then becomes a workable quantity, but the objections to bacteri¬ 
ological tests are that they take a long time to make, the tester prefers to take 
his own sample, and it is necessary, otherwise there is no certainty that germs 
have not entered the sterilised bottle when taking the sample. A water 
analysis is made fairly quickly and there is not quite the same danger in 
taking the sample as for a bacteriological test, although every precaution must 
betaken when the sample is procured as analysis of water is a very delicate 
operation. Preferably a sample of water for analysis should be sent in a 
Winchester Quart which has been previously cleaned with acid and copious 
quantities of water and securely stoppered with a glass stopper. Many samples 
of water are received in a whisky or medicine bottle stoppered with an old 
cork, these are rejected as being an improper sample, and a proper sample 
called for. Samples of water should always be taken under the worst possi¬ 
ble conditions, preferably after a heavy shower of rain after a drought ; one 
may be certain then that any pollution of the drainage area will be washed 
into the well if there is not sufficient filtering medium. Samples should not 
be taken during dry weather or during the rainy season unless the supply is 
being tested under various conditions. In the former case it is only the 
deeper seated well filtered water that is reaching the well, in the latter any 
pollution has been diluted out of recognition. Waters which are clear during 
normal weather conditions and become muddy after rain are specially dan¬ 
gerous, as it shows that the filtering layer of soil from the surface to the inlet 
in the well is not sufficient. Samples should be taken when the water is 
muddy. 

A report on a sample of water does not, if the sample has been passed, 
statfc that it passes for all time, but really only refers to that sample. The 
next day the water might be polluted. Waters which arc polluted intermit¬ 
tently are the most dangerous, as a water might be tested a dozen times and 
each time be passed and yet not be pure, so it is necessary to impress upon 
the sampler the urgent necessity to take the sample of water requiring testing 
under the worst possible conditions. 

FILTERING. 

When an Estate has had all its convenient sources of water condemned 
it will be necessary to treat the water to a purification process before using. 
Filtering is the usual mode of purification but care must be taken that an 
efficient filter is used. Chatty strainers and charcoalfiltersare*condemned. 
There are a large number of domestic filters on the market which have been 
well reported on and from which one can make a choice. The filter should 
be cleaned out once a week or ten days, by scalding with hot water, the 
candles should be boiled and brushed if necessary, the cleaning of the 
domestic filter should be supervised else the servant is apt, to lay the clean 
candles down on a dirty place contaminating them again, a wine-glassful of 
lime water per gallon is a useful addition to the water to be filtered as 
tropical waters are<so poor in lime, it also adds to the efficiency of filtration. 
Filters to treat large quantities of water for estate water supplies are on the 
market, the filtering medium being a column of sand or flint, the particles of 
which are of special diameter, a thin filtering skin on the surface of the sand 
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is made by the action of burnt lime on alum or ferrous alum (Green Vitriol 
and alum) which forms a gelatinous membrane through which the water has 
to pass; to clean the filter the flow of water is reversed, the cleansing water 
passing out by a bye-pass, which when clear is stopped, a fresh filtering skin 
is formed, and after passing some water through and running it out by the 
bye-pass is again ready for use. If a filter is not at hand it is advisable to 
boil the water, which is then safe but unpalatable, but can be made more 
palatable by shaking it when it rapidly absorbs oxygen, the cooler the water 
is the more oxygen it will absorb. 

When a well lias become contaminated and the source of pollution 
has been detected and stopped instead of allowing the well to cleanse itself, 
it can be effected quicker by giving the well a thorough cleaning by pumping 
out the water and allowing fresh water to pass in. Quicker cleansing may 
be obtained by addition of permanganate of potash until there is a permanent 
pink tint given to the water. Burnt lime added to a well quickly subsides 
carrying all suspended matter to the bottom, the lime lying at the bottom of 
the well will do no harm to subsequent supplies and it would not be 
objectionable if a cwt. of lime were turned into every well, as it would 
gradually pass into solution and hasten the settling of suspended matter. 

Another method which in part action is similar to the lime purifier is the 
addition of bleaching powder or calcium hypochlorite, which in dilute 
solution gives off hypochlorous acid killing the germs and the lime acts as a 
precipitant. The objectionable smell and taste pass off in a night. Twenty- 
five pounds per million of water is about the proportion. This can be 
calculated knowing the diameter of the well and the depth of water. 

The formula 

1 1 r o h 

will give the volume of the cylinder of water in the well 

n x 12 ft. (depth of water) x 3s ft. (radius of well) 

3 1415 x 12 x 9 = 339*3 c. ft. 

2110'4 gallons 
— 21,104 1b. 

A little less than 10 ounces of chloride of lime made into a thin cream in a 
bucket and poured into the well giving a mix with the lowered bucket, would 
be sufficient for a well of above dimensions. 

A rough filtration through a box of clean sand with 5 % burnt lime added 
is advised for water to be used in rubber-factories, as some waters are slightly 
acid and create premature coagulation in the collecting cups and buckets. 
Suspended matter, included in the prepared rubber is detrimental to the 
appearance and price, is also removed by this rough filtration. 

Waters may have a source of pollution which is difficult to remove. 
The contamination may be due to manured fields or trees, these cases are 
difficult to deal with, the trees may be removed and fields manured with 
mineral manures, such as Nitrolim, Basic Slag, Sulphate oi Potash, the two 
former have been heated to a high temperature and are unlikely to contain 
any pathogenic germs due to subsequent contact, sulphate of potash has 
come from deep mines and after careful preparation is exported so there is 
little chance of it containing dangerous germs. Cattle manure, blood-meal, 
fish manure or other matters of animal origin should be avoided for even 
if they have been manufactured they are still liable to be dangerous on their 
decomposition. 
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POLLUTION OF WATER THROUGH TREES. 

A curious case came before me some years ago showing that trees could 
pollute a water supply and I have obtained permission to publish the results 
of the investigation from Mr. Brockman of Owilakande Estate, Matale. 
The following are extracts from the correspondence :— 

“All around and above the spring there is a reserve jungle of about half 
an acre to preserve the spring. In this jungle there are several of the 
following trees :—Kottakebula, Rukettana, Gooranthic. The Singhalese say 
all these trees are bad for water particularly “ Gooranthie.” 

“ Gooranthie did not smell much in a dry state, but when dipped in 
water becomes offensive.” 

“ If contamination is not due to these trees then it must be at a distance 
and the only possible is Asgiriya Estate, 2\ miles as the crow flies.” 

“There are very few houses or dwellings on Pansilatenne—Owilakande 
Range, and they are mostly on the other side from 11 s.” 

After this evidence had been led as to the probable source of pollution 
and the barks of the above trees had been tested, it was considered necessary 
to remove the trees. The following analysis shows the original analysis 
condemning the water supply and subsequent ones showing the improve¬ 
ment. It will be noted that it took over 3 years to cleanse the drainage area 
from its undesirable properties derived from the trees. 


Parts per 100,000. 



1910. 

1910. 

1911. 

1914 

Total Solids 

... 26 0 

16‘0 

6*1 

120 

Chlorine 

... 3'5 

1*6 

1*8 

1*3 

Free Ammonia ... 

... O'240 

0070 

0*0066 

nil 

Albuminoid ammonia 

... 0120 

00180 

0*0060 

nil 

Nitrates 

... 40 

10 

2*0 

nil 

Nitrites 

... much 

much 

present 

nil 


The last sample was passed as flt for human consumption. 


WATER TANKS AND PIPES. 

In making a new water tank or laying down water pipes, galvanised 
iron is most useful but water often dissolves off the zinc giving the waters a 
metallic taste and leaves a white greasy precipitate, this is specially notice¬ 
able on boiling. Zinc is not one of the dangerous metals and no cases of 
poisoning have been noted from a water supply, but it is not a desirable 
substance to have in a water supply. Lead is dangerous and is usually 
found where lead has come in contact with soft water. No lead piping 
should be used where the water supply is deficient in lime. Lead can be 
identified after Colombo water has been poured through a foot of lead pipe, 
which shows its high plumbic solvent power. The action of lead on the 
system is cumulative that is to say it is not easily excreted but deposits 
itself in the liver, kidneys, etc., giving the well known symptoms of lead 
poisoning, if sufficient has been consumed. Lead piping quickly takes on a 
coating from hard water (that is containing lime) which preserves it from 
further action, but one should be specially cautious until this film has been 
formed. Copper from brass, gun-metal, or copper pipes is apt to get into 
water supplies but there is not so much danger from copper as there is from 
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lead, as it is lion-cumulative, that is the bulk of it is excreted. Copper is often 
found in Soda Waters due to the actioir of the carbonic acid on the gun- 
metal when aerating, if the machine is well tinned the action is stopped. 
There is danger in drinking Soda-water unless one knows that it has been 
obtained from a reliable firm in a town or city which is under Municipal con¬ 
trol. Many Soda-waters made outside large towns contain both lead and 
copper, and the source from which the water has been taken is anything but 
desirable. 

New piping of any sort should be carefully watched so as to prevent 
any dirt getting into them before placing. Piping will often lie by the road 
side for months before being placed so there is often the chance of the 
larger pipes being used as a place of abode or shelter by tramps and children 
playing. Iron pipes are protected from rusting by tar, oil, and hessian 
which often gives the water a distinctive taste for some time. New pipes 
should in all cases be u T ell washed out before allowing the supply for human 
consumption to pass through them. 

WATERS FOR INDUSTRIAL PURPOSES. 

Waters which are used for industrial purposes should be free from 
suspended matter, and should not have too much mineral matter dissolved in 
them. Suspended matter is easily removed by filtration, but the dissolved 
mineral matter is more difficult to get rid off and means can only be devised 
after a complete analysis of the mineral matter has been made. If a large 
proportion of mineral matter is present in a water it is said to be hard; hard¬ 
ness is divided into two kinds, temporary and permanent, the temporary is 
caused bv calcium bicarbonate in solution which is removable by boiling 
forming insoluble calcium carbonate, and is thus throw n out of action, deposit¬ 
ing and causing furring in kettles and boilers; it can also be precipitated by 
adding the exact proportion of lime water or other alkali necessary to form 
calcium carbonate from the bi-carbonate, and this latter method is the one 
used in purifying a water for industrial purposes. A long vertical settling 
tank of the requisite size is used for mixing and settling. Lime water and often 
ferrous alum is added in the required proportion. After the calcium carbonate 
is precipitated the water is free from calcium bi-carbonate, which causes fur¬ 
ring in boilers, and the water is draw n oil ready for use. Permanent hardness, 
so-called because it is not removable on boiling, is much more difficult to 
deal with and is caused by magnesia salts, sulphates, etc. Priming ir» 
boilers is due to the permanent hardness. When it is inconvenient to have 
water softeners other solutions may be added to prevent precipitation. Organic 
matter, certain organic salts are well known to prevent precipitation, and it 
is on this basis that many patent articles are made up to prevent furring on 
boilers. In the cultivated tropical belt there is not the same danger of waters 
having high total solid figures as in a temperate climate, as the lime has been 
washed out of the soil by the high rainfall, but occasionally there are lime¬ 
stone putcrops from which waters dissolve out the lime, 
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WATER FROM DRY REGIONS. 

In the arid portion of the tropics where the rainfall is small, lime and 
other salts are found in large proportion in the waters due to the absence of 
the leaching effect of high rains. This is noticeable when the analyses of 
soils and waters of the Northern Province are compared with those of, say, 
the Central Province, where the rainfall is plentiful. A few analyses are 
given below of waters obtained from the Northern Province, showing the high 
proportions of total solids compared w r ith the analyses previously given total 
solids amounting to 5-20 parts per hundred thousand : 



i 

2 

3 

Silica 

4' 0 

r 2 

0*8 

Magnesia . . 

7* 2 

12 02 

9*3 

Calcium carbonate ... 

38' 8 

50*06 

85*4 

Iron and Alumina ... 

6' 4 

ro 

2*2 

Sodium Chloride ... 

47*05 

156* 4 

157*2 

Sulphates 

Trace 

2* 7 

3*5 

Total Solids 

103* 5 

224* 6 

259*6 


These waters gave considerable trouble when used for industrial pur¬ 
poses, as the hardness is more or less of a permanent nature. 

In the Straits Settlements water supplies have caused considerable 
trouble. An analyses is given below typical of the brackish peaty waters 
that have to be dealt with. 

Parts per 100,000. 


Total Solids 

94 

Mineral Solids 

27 

Organic Solids 

67 

Sodium Chloride 

24 

Free Ammonia 

0*374 

Albuminoid Ammonia 

0*360 

Nitrates and Nitrites 

Nil 


A water of this nature requires careful treatment before it can be made 
suitable for domestic use : about the only thing to do is for neighbouring 
estates to combine to obtain a purifier and draw their supply from that: treat¬ 
ment in small quantities with lime and ferrous alum is hardly workable. For 
bungalow use and for the labour supply, a purifier not being obtainable, dis¬ 
tillation might be the easiest method of treatment as the process is simple, 
fuel plentiful, and an estate cooly could look after the distillation making 
sufficient for a day’s use. For the factory’s use the water might be passed 
through a box of sand and burnt lime. 

The rhyme “water, water everywhere, but ne’er a drop to drink” does not 
hold good when Science grapples the question. Although some estates are 
not in a position financially to carry out the suggestions made for a pure water 
supply, all can make some improvement and minimise the danger to public 
health, remembering that prevention is always better than cure. 

A. BRUCE, 
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GENERAL. 

FODDER FOR CATTLE. 

The question of cultivating crops suitable for fodder—particularly in 
parts of the Island subject almost annually to severe droughts during which 
the natural herbage is practically killed out—is one of growing importance. 

The difficulty is to get cattle owners to realise that such a necessity 
exists. 

In the neighbourhood of large towns Mauritius or water grass (Panictim 
maticum) and Guinea grass (Panicum maximum) are commonly cultivated. 

The cultivation of these two grasses if properly carried on is very 
remunerative, as both are in large demand for feeding town horses and 
cattle. While Mauritius grass is commonly cultivated in the low country 
Guinea grass is cliietly found upcountry. 

In the past the necessity for cultivating fodders has not presented itself 
owing to the excellent natural pasture—whether public or private—that has 
been available to stock. Indeed individual owners were so abundantly 
blessed with property that they raised no objection to their neighbour’s 
cattle grazing on their waste lands areas which bulked largely in comparison 
with cultivated areas. 

Now, things are very difficult, for not only have public and private 
pastures shrunk almost to the point of disappearance, but large stretches of 
uncultivated land which at one time were so commonly met with, are rarely 
met with. At the same time the indigenous population who were content 
with the coconut palm as a perennial crop, have taken to the cultivation of 
other plantation products—rubber, tea, etc. The result of all these changes 
has been that village cattle from being free to roam about and pick up any 
green food that appealed to them have come to have their freedom so 
restricted by the fencing-in of land and the law of trespass, that stall-feeding 
has become a necessity. 

The material commonly used for stall-feeding native stock is natural 
herbage cut and brought from wherever available. In the Western Pro¬ 
vince it may be a wild grass such as Pani'inn refrens : in the Northern the 
leaves of a tree such as ErytJirimi i mi ten. In the vicinity of towns, however, 
we find the two grasses already referred to cultivated for use or sale as 
fodders. Mauritius grass is grown on low swampy lands, e.g., about Colombo, 
and Guinea grass at higher elevations, e.g., about Kandy. 

Lately a third grass has come into favour, viz., Pit Spain m dilaialum 
introduced from Australia not many years ago. Though it does best at 
elevations of 4 to 6,000 feet, it can be induced to grow even in the plains. 

These grasses need a good deal of moisture for their successful growth 
and do not thrive in the drier districts. For such areas we want a drought- 
resisting plant and the most suitable would appear to be Sorghum (in one or 
other of its varieties) which is found covering millions of acres in India. 
There it is cultivated both as a cereal and a fodder crop—in the latter case 
taking the place of rice in places where the rainfall is scanty. It may be 
grown either as a pure or a mixed crop; in the latter case along with a 
legume. 



122 


[August, 1915 . 


The land should be ready for sowing with the rains For fodder pur¬ 
poses the seed is sown thick to produce a heavy crop of fine thin stalks. 
For grain about 8 lb. should suffice if put in rows 12 in. to 18 in. apart, but for 
fodder 50 to 60 lb. may be broadcasted. The stalks should be cut for 
fodder when the plants are in (lower, that is in about 10 weeks. 

The outturn of green fodder per acre under favourable conditions will 
be 20,000 to 30,000 lb. If continuous cultivation is to be kept up, Sorghum 
should be rotated, or grown together with a leguminous crop. 

The crop may be cultivated on high lands or in suitable fields in place of 
the short paddy crop, and the fodder could be dried off and stored away for 
use when pasture is scarce. 

Recently the Society has been endeavouring to popularise the cultiva¬ 
tion of Durra or Egyptian Sorghum (which is specially suited to the dry 
divisions of the Island) both as a food and fodder crop. It was tried with 
success on cliena lands in the Hambantota district. 

Mr. D. S. Corlett, Manager of the Experiment Station, Peradeniya, 
who has had experience in the growing of this crop in Egypt, says in a note 
contributed to the Tropical Agriculturist (April 1914) that the grain is the 
staple food (for man and beast) in many parts of Africa. It can either be 
eaten boiled like rice, or ground into flour and made into bread and cakes. 
As the grain matures the leaves may be gradually removed from below 
upwards to serve as fodder : or the crop may be grown for fodder only. 
According to Mr. Corlett 6 or 8 pounds of seed sown for a grain crop 
should return a minimum yield of 500 lb. 

Mr. Amerasekkrk, Mudaliyar, Magam Pattu, writing about this variety 
of Sorghum, seeds of which were sent to him by the Society for distribution 
in the Hambantota district, says, “ It grows luxuriantly, being well adapted 
to the soil and climate, and has created a favourable impression on the 
minds of the villagers not only on account of its abundant yield but from the 
fact that it is easier to grow, and easier to separate the grain and grind it. 
The chief difficulty is in protecting the ripening heads from parrakeets and 
other predatory birds.” 

C. DRIEBERG, 

Peradeniya, 23rd May, 1915. Secretary, Ceylon Agricultural Society. 


PAPAIN. 

Since Mr. Macmillan’s contribution on this subject to the March num¬ 
ber of this journal, Mr. David Pratt of the Philippine Bureau of Science has 
written, a valuable paper on the origin and chemical character of the 
proteolytic enzyme. The best quality of papain, according to our author, 
is produced in the West Indies, followed by Mexico and Ceylon, the last of 
which however produces by far the largest amount of the gum. 

Mr. Pratt in the course of his travels has visited Ceylon, and seen for 
himself the preparation of papain as carried on in the Island, viz., by the 
village folk of the Kegalle district where the crudest methods are in vogue 
and adulteration is commonly practised, the most common adulterant being 
boiled rice. 

The local product as described by Mr Pratt is either brown or 
blackish in colour in the case of the pure gum and a light brown colour 
where a large percentage of starch has been added ; the former being 
known to the Colombo broker as No. 1. and the latter as No. 2. 
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To meet the requirements of London and Hamburg the two qualities 
are blended. 

The information given to Mr. Pratt by the dealers in Colombo that 
pure light coloured papain cannot be made in Ceylon is of course incorrect, 
since it is possible to turn out the most finished article by careful attention 
to details, and this has been done over and over again both at the Govern¬ 
ment Stock Garden and Peradeniya. 

The whole trouble arises, as with citronella oil in the South, in the 
trade being permitted to be carried on without any supervision and produce 
of varying quality being accepted by dealers, with the result that papain 
exported from Ceylon has earned a bad name. If only the manufacture 
could be controlled, adulteration punished by the authorities, and good quality 
insisted upon by dealers, there should be no further complaints about Cey¬ 
lon papain. There is no doubt that most of the adulteration is practised by 
the middleman who purchases the gum in the villages and re-sells it. 

It is stated that at least a ton of high grade papain could be sold every 
month, if it were available, at prices varying from 2*50 to 3 dollars per lb. 

Mr. Pratt’s article is however mainly concerned with the analysis of 
papain with a view to ascertaining its proteolytic or digestive value. For 
this analysis milk as free as possible from butter fat was selected as the sub¬ 
strate, and samples from Ceylon, Mexico, West Indies, etc., tested ; while the 
digestive value of the gum prepared in different ways and under various con¬ 
ditions were also investigated. The use of alcohol for obtaining a pure 
enzyme is recommended but the action of the alcohol should be limited to 
as short a time as possible. The process as carried out in the experiments 
was as follows :—20 grains of fresh latex were well mixed with 100 cubic 
centimeters of 95 per cent, alcohol. A gummy white coagulum was thrown 
down that was readily collected in a ball. The alcohol was poured off and 
replaced with 50 cubic centimeters of the same strength. The papain 
readily crumbled to a fine powder during the second treatment with alcohol. 
It was then filtered with suction and washed twice with ether to remove a 
semisolid yellow wax and facilitate drying. The washed papain was dried 
in vacuo , giving a perfectly white powder with a faint characteristic odour ; 
yield, 3 grams. The time required from latex to dry papain was about 
twenty minutes. 

This sample is said to represent the most active papain that could be 
prepared commercially. Its manufacture would need a still for recovering 
the waste alcohol, while the ether treatment might be done bv the drug 
firms themselves. 

On the subject of yield Mr. Pratt thinks that under our local condi¬ 
tions a yield of 1 kilogram (2*2 lb.) of fresh latex may be obtained from 
5 trees, according to age of plant and maturity of fruit. Fruits two-thirds 
mature gave 1 kilogram (2*2 lb.) of fresh latex, representing 200 grams 
(7 oz.) of dry papain. In another test 40 fruits of medium size, averaging 
l| lb. each, yielded 2*2 lb. latex, or 3 per cent. 

Dr. Huybertsz of Kandy who is well known as an authority on this 
subject and possesses not only the experience as a grower but also of a 
manufacturer of papain products for medicinal purposes, has kindly contri¬ 
buted the following interesting observations :— 

The Philippine Journal of Science for January of the current year 
contains an exceptionably able article on “ Papain : its commercial preparation 
and digestive properties. ” The writer Mr. David S. Pratt of the Bureau 
of Science, Manila, though not conveying anything specially nevv to us, is yet 
to be congratulated on producing such an excellent and exhaustive contribu¬ 
tion ; and the elaborate tables of analyses showing the proteolytic action of 
papain derived from different sources arrest one’s attention, and indicate 
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that much time, labour, and patience have been devoted to the chemical and 
etiological character of Carica papaya. The alleged frequent employment 
of the Papaya by the natives to remove stains, and to intensify colours, 
comes as a surprise, inasmuch as the practice is not known locally. Thera¬ 
peutically, apart from the instances mentioned in the article, papain has 
been considered an important agent in the treatment of cancer, and exten¬ 
sively used as such in Germany. The Sinhalese use it mainly to induce the 
early, rapid, and painless bursting of abscesses. Papain acts equally well in 
an acid and alkaline medium, and the late Dr. Moddkr of the Ceylon 
Medical Service found it of great value in preparing milk for infant feeding. 
The flesh of poultry and pigs fed on the ripe fruit is rendered tender and of 
delicate flavour. Green papaw is credited with antaphrodisiac properties. 

It is surprising to find that Ceylon Papain ranks third as regards 
quality, for if the evidence of a well known American firm of chemists who 
have long dealt in the product is to be accepted, it should take precedence 
of all others both for quality and high digestive action, a conclusion which is 
entirely borne out by local experiments. 

It has long since been pointed out that the dark colour assumed by the 
latex in sun drying is due to exposure to air and light, and also to smoke 
drying during wet weather, and does not affect the purity of the stuff though 
it is objected to by dealers. Its blending with light coloured and often 
doctored stuff is an advantage to the producer though not to the consumer. 
Pure light coloured papain can be obtained by rapid drying in a hot air 
chamber, while the putrefaction of under-dried latex can be prevented by treat¬ 
ment with formalin. In the preparation of papain the fruits should not be 
scarified with steal knives, but bone, glass, or a sharp-edged piece of bamboo 
used for the purpose. Repeated tapping of the same fruit is unsatisfactory, 
as apart from the few drops of inferior latex obtained, the fruit, after 
primary scarification, ferments and goes bad. This change is frequently 
mistaken for ripening, but the fruits have no ilavour, taste insipid and stale, 
and are only fit for the poultry yard. 

Papaya trees should be planted 15 to 20 feet apart, and intcrplanted 
with some other product, as otherwise they are very liable to developdisea.se 
which has been known to wipe out a 6 acre block of closely planted trees in 
less than a month. Mr. Carruthkrs, late Government Mycologist, examined, 
at my request, such an affected area, and attributed the disease to close 
planting. The yield of papain depends entirely on the fruit-bearing capacity 
of the trees, and 5 trees of the better sort, yielding a total of 15 or 20 fruits, 
will hardly produce a pound of dried papain, whereas a single native papaya 
tree carrying 30 to 40 fruits, has been known to yield a pound of the dry 
material. Latex obtained from secondary branches, after amputation of the 
parent tree, is generally weak. As for adulterations, many devices are 
resorted to by collectors to increase their profits, and this is a truly melan¬ 
choly feature of the industry. But when local firms are prepared to accept 
any stuff how could the collector be blamed ? That there is an excellent 
market for expoliting pure papain is undoubted ; but to get good material, 
free from impurities and adulteration, and of the required consistency and 
colour to suit the demands of the home market, responsible personal super¬ 
vision in the collection of the raw material and the subsequent drying of it 
are essential. 

C. D. 


PAPAYA AND PAPAIN. 

Tile attempt to establish a strain of papaya with self-fertile flowers and 
with male trees eliminated has been continued. The results give promise of 
complete success within two or three more generations of papaya. The 
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examination of 454 trees of the second generation of breeding showed that 
95i per cent, of these trees are fruit-bearing trees with perfect flowers. Two 
male trees were cut off three feet from the ground, and when the new branches 
came out it was found that the sex had been changed and that regular, perfect 
flowers, each bearing fruit, were developed. 

In addition to breeding work with papayas, the station has investigated 
the matter of producing papain. It was found that dried papain can be pro¬ 
duced at a proflt for about #2*50 a pound. Requests have recently been 
made for 2,000 pounds of the material at that price. A papaya grower on 
Maui is preparing to produce the material. In experiments at the station it 
was found that if in the early morning a dozen shallow lengthwise incisions, 
one-half to three-quarters inch apart, are made in a papaya fruit of good 
size enough juice will be obtained to make half an ounce of dry papain. 
Fruits may be tapped on alternate days iive to seven times in all. As soon as 
the fruit begins to turn yellow the milky juice flows less freely. The tapping 
wounds heal quickly and the fruit is not injured by tapping ; in fact, the 
flavour appears to be somewhat improved, since a slight bitterness which 
characterizes the juice is thereby removed. It has been found that the papain 
is injured if the juice is allowed to come in contact with any metallic sub¬ 
stances. The only precautions to be observed are that tapping be done with 
a glass, bone, or ivory instrument, and that the juice be collected in China or 
earthemvare containers, and promptly dried. From the work along this line 
at the station it is estimated that papain to the value of #2 can be taken from 
each tree annually.— Report of the Hawaii Expt. Station, 1914. 


PEAS AND BEANS OF BURMA. 


Bulletin No. 12 of 1914 issued by the Department of Agriculture, Burma, 
deals exhaustively with the economic value of these products. 

The authors (Messrs. Thompstoxe and Sawyer) express the hope that 
as a result of their having clearly defined the various kinds of peas and beans, 
the confusion caused by making such a minor quality as colour the basis of 
commercial classification (c.g. “white beans”) will be cleared up: and that 
the bulletin will serve its object as a botanical and agricultural guide to this 
class of plants. 

The note on the poisonous properties of the so called “Rangoon bean” 
(Phaseolus lunalus) is of interest from a local point of view in view of the fact 
that species of this bean are commonly cultivated in the Island, and that 
their cultivation is extending as the result of the distribution of seed by the 
Agricultural Society. 

According to the authors there is considerable variation in the percentage 
of the poisonous principle of the beans but the conditions most favourable to 
its developments have yet to be investigated. It would appear that the 
variety of a light brown to red or purple, plain or mottled is the chief, if not 
the only, type which contains the prussic acid-forming glucosides to any 
dangerous extent. 

The white types are recommended for cultivation by the Director of the 
Imperial Institute as being less dangerous tor consumption, and it is suggested 
that the f ambunt of prussic acid contained in the beans may depend to 
some extent on the method ol cultivation and the degree of maturity of the 
bean at harvest. 

The Burmans consider the dried haalms a safe cattle feed but w hen fed 
fresh, and particularly when in flower, they look upon it as a dangerous food 
which causes death within 12 hours, 
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In Burma the beans are eaten boiled or parched, which is probably the 
reason why they are innocuous. 

No fatal results are known to follow the consumption of the beans in 
Ceylon probably for the same reason, viz. that they are well cooked (boiled 
or curried) before use. 


KILLING TIMBER BY RINGBARKING AND 

POISONING. 

AS PRACTISED IN NEW SOUTH WALES. 

Mr. A. H. Farkaxd, Diddillibah, writes :—When ringbarking was in its 
comparative infancy in New South Wales, thirty to forty years ago, mostly 
only box timber was ringed, where it had become too dense to allow pasture 
to grow. Areas were large and rentals very cheap, so that reclaiming inferior 
country was unnecessary. The style of ringbarking was sapping, but after a 
time other methods were tried, such as chip ringing, frill ringing, removing 
strip of bark around tree, etc., but chip ringing remained in general use. It 
was thought that sapping, causing the tree to die quickly, conduced to a 
plentiful and vigorous growth of suckers, and there were no doubt good 
grounds tor such opinion. By destroying the timber quickly one is able to 
bring the land into use so much more quickly that such very much more than 
compensates for the extra suckers that it may bring. Ringing being done in 
the summer, when sap is well up, its effect, when tree has been sapped, is 
shown in a few days by leaves turning colour ; and slumming of work can 
easily be detected, but contractors for this style might not now be easily 
obtained 

For some years past in New South Wales there has been a great rush for 
land, and any small area now made available, within reach of a railway, that 
can be improved into farming land, commands numerous applicants. Such 
blocks in almost every case are heavily timbered, and the best and cheapest 
method of destroying such has become an important matter. 

Various liquids for poisoning trees have been put on the market, and 
poisoning with arsenic has been extensively practised of late years. Arsenical 
poisoning, like sapping, produces a very quick effect, and when it was first 
tried in New South Wales the Press was deluged with letters extolling its 
merits. The experimenter was so elated with its apparent success that he 
made his deductions without waiting sufficiently long to be fully seized of all 
the points. Arsenic is applied in a liquid form by pouring it into ring cut 
around tree from a vessel such as a teapot, and frill-ringing, holding such 
liquid best, is generally adopted. The poison is at once carried up by rising 
sap and the top of the tree dies as in sapping, but as such poison does not go 
below the ringed cut, the bottom of the tree is not affected, and a good healthy 
crop of suckers soon arrives. 

Arsenical poisoning of trees is about on a parallel with sapping. If four 
cuts are put in tree opposite one another and arsenic applied the tree will die, 
and if just one cut is put the limbs on tree on that side die, whilst the rest of 
the tree nourishes, thus showing how arsenic is carried up. The other liquids 
put on the market had much the same effect as arsenic, and as none of them 
had any effect below cut into which they were poured, the bottom part of tree 
still went on producing suckers. After a very considerable experience in 
dealing with timber in New South Wales in various parts, and many years 
with the Government, where one of my duties was to inspect ringbarked areas, 
so that I saw the work being done and years afterwards saw the effect, I would 
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summarise as follows :—Have work done, whether arsenic is used or not, late 
in the summer, so that the suckers will begin to sprout in the winter time, 
when the tree is in its most unhealthy period, as you will then have fewer 
suckers, and those that do grow will not be such strong growers. Also, if the 
country is stocked with sheep, they will, in the winter time; keep nibbling at 
green shoots and so impede their growth, and, in some instances, altogether 
kill them. 

Poisoning with arsenic repays the trouble, but do not make your solution 
too weak, as the arsenic itself is cheap. The “ rise and fall of sap,” so 
generally spoken of, is apt to deceive you, but remember, when the arsenic is 
applied, the sap is rising, and poison therefore carried upwards, so be pre¬ 
pared to see the tree below the cut still growing. This applies to every 
poison I have seen used. 

Fire sapping is being extensively used in the farming districts of New 
South Wales. A little earth is removed at the foot of the tree and it is lightly 
ringed at the bottom, and any small timber stacked around it and burned* 
This causes the tree to die quickly, and it will burn up when grubbed.— 

Queensland Agricultural Journal. 


THE ACTION OF ANTISEPTICS ON CROPS. 

E. J. RUSSELL AND WALTER BUDDIN. 

Chemical substances are now being put upon the market for partial steri¬ 
lization of soils, and this paper is intended to afford guidance to the works 
chemist, who is called upon to supervise the preparation of such materials. 
Antiseptics may be used in practice in the following cases :— 

(1) Where the crop yield is limited to the supply of nitrogenous plant 
food, and where therefore an increased production of ammonia in the soil is 
desirable. 

(2) Where disease organisms and other detrimental forms are present, 
and the micro-organic population of the soil has lost much of its effectiveness 
in producing ammonia from the nitrogen compounds of the soil. Such soils 
are known as 44 sick” soils and are fairly prevalent in certain types of high farm¬ 
ing and market gardens. To some extent also sewage sick soils come into 
this category. 

The first case is the simplest in principle, but the most difficult in prac¬ 
tice. from the circumstance that it is already provided for by the various nitro¬ 
genous manures on the market. Until the antiseptic treatment can be made 
to cost less than a dressing of a nitrogenous manure, it will have no chance 
against these competitors. 

The second case is more difficult in principle but easier in practice be¬ 
cause it is not provided for, and there is a clear field here for the application 
of antiseptics in practice. 

The following is found to be roughly the order of effectiveness of a 
number of typical antiseptics :— 

Class 1.—Most effective. Formaldehyde, pyridine. 

Class 2.—Cresol, phenol, calcium sulphide, carbon bisulphide, toluene, 
benzene, petrol. 

Class 3.—Least effective. Higher homologues of benzene (e.g., heavy 
solvent naphtha), naphthalene and certain of its derivatives. 

None of these antiseptics is as good as steam, either in increasing the 
amount of ammonia in the soil, in killing insect and fungoid pests, or in in¬ 
ducing a good fibrous root development. In all trials, therefore, a steamed 
soil is included to set the standard of excellence previously unattained by 
antiseptics.— Kothamsted Experiment Station Report for 1913. 
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PSORALBA CORYLIFOLIA. 

This plant (formerly Trifolium uni folium ) was recently referred to in the 
Progress Report of the Ceylon Agricultural Society as having been analysed 
by the Government Agricultural Chemist at the request of the Secretary, in 
view of the fact that it was reported by Mr. K. B. Bkddewella to have a 
high reputation as a soil renovator in the Walapane district. Specimens were 
procured for botanical and chemical examination with the assistance of the 
Assistant Government Agent, Nuvvara Eliya, from a village (Bodiwela) to 
which the plant (known in Sinhalese as Bocli) probably gives its name. 

Trimen in his Flora of Ceylon states that it is found in the dry region, 
though rather rare, and mentions Anuradhapura and Delft as places where 
it occurs. 

The plant somewhat resembles the guar bean, Cyamopsis fsoralioides , 
growing up to about 3 feet in height. The flowers are not conspicuous, and 
of a purple colour. The leaves when crushed have a characteristic odour, 
which is not pleasant. 

Watt refers to it as a common herbaceous weed found in the plains from 
the Himalayas to the southern extremity of India. In the Konkan a perfumed 
oil is extracted from the seeds which are also believed to possess many medi¬ 
cinal virtues. The seeds are said to be efficacious in cases of lepra and 
leucoderma. 

The plant has been established in the Government Stock Gardens in order 
to admit of a further study of it. 


WASTE FROM SAW MILLS AS A SOURCE 

OF POTASH. 


The following note has been communicated to the Board by Mr. C. T. 
Gimingham, f.i.c.. University of Bristol, Agricultural and Horticultural Re¬ 
search Station :—Since the outbreak of war various methods have been 
suggested for making up, to some extent, the deficiency in our supplies of 
potash manures caused by the cessation of the imports from Germany. 
Reference may be made in this connection to recent work on the value 
of the ashes from hedge-clippings, etc., and from waste forest produce. 

In addition to the potash obtainable from these sources there is a very 
large amount of material, of w hich little use is made, in the wood-scraps, saw¬ 
dust, and shavings from planing machines, etc., produced in enormous 
quantities in every saw mill in the country. It is true that some of the wood- 
waste, in particular the saw dust, is saleable as such in certain localities, and 
it is also true that the percentage of ash in the shavings and saw-dust, espe¬ 
cially from some of the imported timbers, is very small. Even when allowance 
has been made for both these considerations, however, it remains a notable 
fact that there are vast quantities of wood available for conversion into ash. 

1. In many saw mills the wood-waste is already used as fuel, and the 
ash obtained usually either accumulates in a heap, and incidentally loses 
nearly all its potash by exposure to rain, or it is given away to anyone who 
will take it. In some few cases it is sold to a neighbouring farmer at a low 
price. 

The writer has recently examined a number of samples of such ash. 
Some consisted of comparatively coarse material obtained from gas-produ¬ 
cing plants, etc. ; others were Hue-dusts from boiler flues and chimneys. Flue- 
dust is the more valuable material, sometimes containing up to 10‘per petit. 
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of potash, constituting a manure of about the same value as kainit ; it is 
always obtained perfectly dry, and is in a beautifully line mechanical condi¬ 
tion. The percentages of potash in a few of the samples was as follows :— 

Potash (K 2 0). 


per cent. 

Sample No. 4 ... Coarse Ash : Combustion very complete ... 7*24 

5 ... „ ... ...' ... 5‘08 

,, 6 ... Flue-dust ... ... ... 9*11 

8 .. „ ... ... ... 6*35 

,, 9 .. ,, Coarser than Nos. 6 and 8 ... 5*89 


Average ... 6*73 


2. In other mills a mixture of wood and coal is burned. If wood-ash 
were a saleable commodity, however, it would in many mills be possible to 
increase the use of wood in the furnaces. 

3. In mills where the wood-waste is not used as fuel the quantity pro¬ 
duced is often so great that its disposal is a matter of serious difficulty. 
Were there a demand for wood-ash, there is little doubt that many firms 
would find it worth while to instal plants adapted to use wood as fuel either 
for steam-raising or gas-making. Moreover, in big towns where there are 
many large saw-mills turning out hundreds of tons of wood-waste every week, 
it might very well pay to set up special plant for burning the waste for the 
express purpose of ash production. 

In view of these considerations it would seem useful to bring to the 
notice of both farmers and timber merchants the possibility of utilising wood- 
ashes, at least in their own localities in place of kainit when potash manuring 
is contemplated. If even a small general demand sprang up, and the collec¬ 
tion of the material could be satisfactorily organised, it is possible that a 
considerable trade could be done. 

With regard to the value of wood-ash and Hue-dust obtained from saw¬ 
mill furnaces, it is important to remember that since timber is relatively poorer 
in potash than leaves, bark, twigs, etc., the material will, in the great majority 
of cases, contain less potash than similar ash obtained by burning the under¬ 
growth and waste of forest and woodland. It will, therefore, constitute a 
somewhat cheaper and lower grade fertiliser. On the basis of the ordinary 
price of kainit, ashes, such as those of which the analyses are given, should be 
worth from 25s. to 50s. per ton ; and since ash is almost purely a waste pro¬ 
duct, there is good reason to suppose that it could compete with kainit even 
in normal times.— Journal of thf Board of Agriculturk. 


VARIETIES OF CASSAVA. 


(l j Bobby Hannon or Gordon is an early variety and matures in nine 
months. It will give good results in all soils except soils remaining always 
wet. Grows equally well from sea-level to 2,000 feet elevation. 

(2) Pum-fum or Bunch of Keys is another early variety and matures 
between nine and twelve months. The holes for this variety may not be 
more than one loot in length, but may be two feet wide. The tubers are 
generally short and stout. Hilly or gravelly land suits it better than any other 
soil. Planting at too great an elevation may result in tree” and not tuber 
development. 
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(3) Grey Hound is a variety of considerable growth, many and large 
tubers. It does not yield as much hour as the two varieties mentioned before. 
It matures in ten or twelve months Red soil is not the ideal one for it, but 
it suits best a conglomerate such as brown earth and brown gravel mixed. 

(4) Red Jacket is a variety of many tubers but not necessarily large. It 
matures in twelve months, it bears best in gravelly land of brownish 
appearance. 

(5 & 6) Brown Stick and Smutting are varieties much alike in many 
ways. They thrive in the same kind of soil ; much humus should be in 
the soil where these are grown and they give very good account of themselves 
from a little above sea-level to 3,000 above. The flour and starch yields from 
these varieties is considered the best. They are later to mature than the 
other varieties. In dry soils they mature between twelve and fourteen months. 
In damp soils they mature between fourteen and eighteen months. The 
Smalling variety is chiefly planted. Its tubers are largest, and while the first 
tubers never fail to continue their development after they area year old, other 
tubers go forth from the first. They seldom lose in weight, however long they 
are kept before they are lifted. 

HOLES, CUTTING AND PLANTING. 

Except in the case of the Pum-pum, the holes should not be less than 
two feet (length) by one foot (width). The depth should be about nine 
inches. These remarks apply to the stiffer soils. In fine light soils a foot 
square is sufficient. All cuttings should be close to a node or eye, and need 
not be more than six inches in length, the plants being shorter where the 
nodes are not far apart. At this time when there may be much rain about 
i-inch of the plant may be left uncovered and these plants should be put in 
slanting, the tuber-producing end not being more than four inches deep. 
It is hoped the people will not place more than one cutting or plant in each 
hole. There is no necessity for more.— The Agricultural News. 


THE SYNTHETIC PRODUCTION OF 
NITRIC ACID. 


The recent pronouncement of the German Chancellor, and the state¬ 
ments which have appeared from time to time in the daily Press and in 
technical journals, respecting the enormous extension in the methods of 
transforming atmospheric nitrogen into ammonia and nitric acid, which are 
claimed to have been developed by German chemical engineers, have 
attracted such widespread attention at the present time on account of the 
necessary employment of this acid in the manufacture of explosives, that it 
may not be uninteresting to explain shortly, and in general terms, the main 
principles of the methods by which such transformation is effected. The 
actual details of the manufacturing processes now employed in Germany 
have not been published, and are not likely to be made known for some 
time to come. But there is little doubt that these processes are in the main 
merely extensions or refinements of methods already established, and in 
more or less successful operation, at Odda, Notodden, and Christiansand in 
Norway, at Legnano, near Milan, at La Roche-de-Dame, in the south of 
Franf$£, ,; ahcf ait Niagara Falls. Even before the outbreak of the war, 
factories for the utilisation of atmospheric nitrogen in the manufacture of 
synthetic ammonia and nitric acid were at woi k in Westphalia, at Knapsack, 
f&iear Cologne, at Spandau, and in one or two places in Austria-Hungary. 
Similar works have been erected, or are in course of erection, in the United 
"States, Switzerland, and Japan. 
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Although a considerable amount of British capital has been invested in 
Norwegian enterprises, no attempts have hitherto been made in Great 
Britain to utilise the vast stores of potentially combined nitrogen which 
exist in the air. It has been calculated that the air over a dozen acres 
contains as much potential nitric acid as is annually exported in the form of 
Chile saltpetre. The apparent apathy of the British manufacturer is 
probably due to the circumstance that hitherto we have not suffered to any 
appreciable extent from any shortage of nitrates or nitric acid, and that, so 
long as we have command of the sea, we are not likely to suffer for some 
time to come. But it must not be forgotten that the supply of Chile saltpetre 
is not inexhaustible. The rich deposits of Tarapaca are already worked out 
and what is now obtained from the more inaccessible districts of Antofa¬ 
gasta, Toco, and Taltal is of much lower quality. On the other hand, we 
gather from the Chancellor’s statement in the Reichstag that the new 
industry in Germany is to be protected for at least a number of years, which 
would seem to imply that the manufacture cannot be worked on ordinary 
commercial lines. The probable effect of protection would be to limit, if 
not altogether to destroy, the importation of Chile saltpetre into Germany, 
and thereby to diminish its price to us unless German syndicates manage 
to obtain control of the workings. 

Another reason for the apparent lack of enterprise on the part of the 
British chemical manufacturer is the assumption that hitherto the com¬ 
mercially successful working of all such synthetic processes would seem to 
depend upon cheap water-power, of which this country has no very ample 
store. But it may be doubted whether this advantage is altogether insuper¬ 
able, at least under certain conditions. At all events, it is certain that the 
German engineers have to look to other sources of energy. What will be 
the ultimate effect on the price of nitric acid remains to be seen. In the 
meantime, it is probable that its present cost to Germany is far higher than 
to us. 

The new methods of making nitric acid from atmospheric nitrogen are 
twofold in character ; either direct, that is, by the direct combination of 
nitrogen and oxygen, or indirectly through the intermediate production and 
subsequent combustion of ammonia. The direct formation of ammonia by 
the union of its elements, nitrogen and hydrogen, has frequently been 
attempted, but hitherto with very limited success. It has long been 
known that small quantities of ammonia may be formed by the action of 
high temperatures, say by the passage of electric sparks, on a mixture of 
hydrogen and nitrogen. But the reaction is necessarily incomplete, since it 
belongs to the class known as reversible, and in ordinary circumstances the 
yield of ammonia is wholly incommensurate with its cost. But it was 
found by Habkr that when a mixture of 1 part of nitrogen and 3 parts of 
hydrogen, under a pressure of 175 atmospheres, is heated to about 550° in 
presence of a catalyst, about 8 per cent, by volume of ammonia is formed, 
which may be isolated by passing the products through a refrigerating 
apparatus, the uncombined gases being returned to the compression chamber. 

The catalyst first used by Haber was osmium, a comparatively rare 
metal belonging to the platinum group. Later, finely powdered uranium 
was employed. Much experimental work has been spent in the effort to 
find other and cheaper catalysts, in studying the influence of temperature 
and pressure upon the yields, and in overcoming the technical difficulties 
inseparable from the construction of apparatus of large size capable of 
withstanding such high pressure as, say, a coupje of hundred atmospheres. 

The nitrogen is obtained from the air by the use of a Hampson or 
Linde liquifying apparatus, and subsequent fractionation on Claude s 
system ; the hydrogen is made by passing steam over red-hot iron or heated 
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coke. The ammonia is converted into nitric acid by oxidation under the 
influence of a catalyst. The same principle is adopted in the method of 
Ostwald, by which ammonia, obtained from “ nitrolini,” or, as it is called in 
Germany, ‘ Stickstoffkalk,” by a process to be described later, is mixed with 
air and passed through iron tubes into a chamber containing the contact- 
agent. The resulting products are led to a condensing plant, whereby, by 
suitable arrangements which cannot be here described but are well known, 
it is claimed that from 85 to ( )0 per cent, of the theoretical yield of nitric 
acid can be obtained of a strength and purity suitable for the manufacture of 
explosives. The Ostwald process has been worked for some time at Gerthe 
near Bochum, where it is said to have produced upwards of 1,800 tons of 
nitric acid annually : but the experience of other countries where it has been 
in operation has been far less favourable, and it is doubtful whether a single 
Ostwald plant is now in use outside Germany. 

Up to the present time, the most successful of the factories which have 
been established for the utilisation of atmospheric nitrogen would appear 
to be that of the North-Western Cyanamide Company, at Odda, on the 
Hardanger Fiord, Norway. This concern, which is largely financed by 
British capital, is operated by electrical energy furnished by a water supply 
capable of producing 80,000 horse-power. This factory and the associated 
Alby works together produce calcium carbide, and '‘nitrolini,” a mixture of 
calcium cyanamide and carbon. Pure nitrogen is obtained from the air by 
a Linde plant driven by a 200 horse-power electric motor, and capable of 
producing 13,000 cubic feet of nitrogen per hour. This gas is caused to 
reacton calcium carbide (made bv fusing lime with Welsh anthracite in 
electric furnaces) in electric retorts heated to a temperature of 800°. 
‘’Nitrolini,” by treatment with superheated steam, yields calcium carbonate 
and ammonia, which latter substance can be converted into nitric acid by 
combustion, as already stated. 

The methods for the direct combination of nitrogen and oxygen to 
form nitric acid depend upon a reaction first pointed out independently by 
Priestly and Cavendish upwards of 130 years ago, and further elaborated 
towards the close of the last century by Sir William Crookes and Lord 
Rayleigh, who established the theoretical principles upon which the 
reaction proceeds. They showed that under the influence of a high tempera¬ 
ture, produced by electric sparkling, or by the passage of a strong induction 
current, oxides of nitrogen, and ultimately nitric acid, were formed in 
notable quantity. Indeed, it was in the course of the experiments which 
served to establish the composition of water that Cavendish incidentally 
discovered the true nature of nitric acid. But, as the history oi science so 
frequently reveals, although the fundamental discovery was made by 
English observers, it was left to foreign technologists to turn it to practical 
account. This was first accomplished by Birkeland and Eyde in 1903, 
who established a factory at Notodden in Norway. In their process, air is 
driven by a Roots blower through a powerful arc flame, operating in a 
magnetic field, in a specially constructed furnace. At the high temperature 
of the flame (3,000°—3,500° ) about 1 per cent, of nitric oxide is formed, 
equal to about 30 milligrams of nitric acid per litre. The actual volume of 
air operated upon in each furnace is nearly 800,000 litres per minute, and in 
all about three dozen furnaces are in use. The nitric oxide thus produced 
is rapidly cooled, when it combines with a further amount of oxygen in the 
escaping gases to form nitric peroxide, which by treatment with water in 
absorption towers is changed into dilute nitric acid, to be subsequently 
concentrated or converted into nitrates. 

Various modifications in the mode of producing the arc flame, either 
with or without a magnetic field, have been introduced by German and 
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Russian engineers, and different methods of absorption and concentration of 
the acid have been suggested, but the essential principles of the processes 
are practically identical in all, of which published .accounts are at present 
available. 

It will be seen from the foregoing statement that the Germans have by 
no means an exclusive monopoly in the production of synthetic nitric acid, 
and there is no reason to believe that the modifications they have been able 
to make in pre-existing processes not of their own invention have placed 
them in an independent or greatly superior position. It must be remembered 
that they are at present driven to work under abnormal and utterly 
uneconomic conditions and it remains to be seen how far they will be able, 
as a manufacturing nation, and in face of the world’s competition, to make 
good their boast that they have rendered themselves permanently indepen¬ 
dent of outside supplies of nitrates. Their strenuous labours, under the 
sharp spur of necessity, will at least serve to demonstrate what is to be the 
ultimate future of synthetic ammonia and nitric acid.— Nature. 


PLANT FOOD IN SOILS. 


The thirteenth of the series of lectures established to commemorate the 
late Dr. Masters was delivered by I)r. E. J. Russell, of the Rotharnsted 
Experimental Station, at the Royal Horticultural Society's Hall on Tuesday 
last. The subject dealt with was the production of plant food in the soil. 

The lecturer pointed out that the expression “ plant food ” is open to 
criticism from the physiological side, but nevertheless it has the advantages 
of simplicity and of being readily understood by practical men. Further, no 
equally simple but unobjectionable expression has yet been suggested. The 
term is used to denote those substances which the plant takes from the soil, 
and out of which it builds its tissues. 

The plant food obtained from the soil is, roughly speaking, of two 
kinds :— 

(1) Substances that exist already formed in the soil, and were part and 
parcel of the minerals from which it was derived. 

(2) Those which were not originally present, but have come in since 
the soil was laid down as the result of the changes produced by vegetation. 

The first beginning of the soil goes back to remote ages, when the par¬ 
ticles of sand, grit or clay got split off from the original rocks and began their 
wanderings by stream, wind or glacier that have finally brought them where 
now they lie. Many of their properties were determined by these wander¬ 
ings, and cannot now be altered ; thus some of the most striking differences 
between the red soils of Devon and the grey soils of Dorset arose out of the 
differences in conditions between Triassic and Lias times. These differences 
have persisted all through the ages, and the work of the past cannot now be 
undone. 

But the mineral particles do not constitute soil. The final stage in soil 
formation is not complete until vegetation has sprung up and died, and its 
remains have mingled with the mineral fragments and begun to decay. During 
its lifetime this vegetation took up certain substances from the mineral matter 
and the atmosphere, and built them up into complex organic matter. Like 
other construction work, this process requires energy, which in this case is 
derived from the sunlight and is stored up in the complex substance of the 
cell tissues. 
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When the plant dies its remains mingle with the mineral fragments and 
begin to decay. The whole process then reverses : instead of building-up 
there is a breaking-down, the fabric of complex material slowly elaborated 
during life is disintegrated and resolved into the simple substances out of 
which it was formed, and the stored-up energy is dissipated. The old life is 
cleared away, and the ground is left clear for new life : the old plant tissues 
are converted into food for another generation of plants. So prodigal is 
Nature with life that even this process of dissolution and decay affords the 
means whereby more life may manifest itself. A whole population of the 
most varied description springs up in the soil, feeding on these plant tissues, 
deriving its energy stored up during the lifetime of the plant, and • reversing 
completely the changes effected bv the plant. 

The soil is the medium in which this second part of the great cycle of 
life goes on. In some respects the medium and the cycle are so intimately 
bound up that it is impossible to separate them or to think of the soil apart 
from the changes going on within it. This is the great distinguishing feature 
of the soil, marking it off sharply from a heap of mineral matter and bringing 
it out of the province of the mineralogist into the sphere of the biochemist. 

The first obvious change in the plant material after it has mingled with 
the soil is that it goes black ; this can easily be observed when the leaves are 
dug into the soil or dragged in by earthworms. The old chemists were very 
interested in this black substance, and, in the early days of the last century, 
when men of science were very prodigal with new names for new forces and 
new substances, they supposed it to be made up of a number of compounds 
which they call ulmic acid, cronic acid, apocrenic acid, and humic acid. No 
one has ever succeeded in preparing any of these compounds in any state 
that would satisfy a modern chemist, and there is no evidence whatsoever 
that they exist ; but their names have been piously handed down through long 
generations of students, and they still occasionally turn up in popular articles 
and examination papers. 

It has proved more fruitful to study the fate of the separate plant consti¬ 
tuents and ascertain the changes through which they pass when decomposed 
in the soil. For this purpose the plant substances are divided into several 
groups : the carbohydrate group, including soft cellulose and gums, the hard 
resistant fibres made up of resistant cellulose, the proteins, the mineral sub¬ 
stances, and the waxes. 

Very little is known about the decomposition of the carbohydrate consti¬ 
tuents except that it is rapid. Apparently, a considerable number of organisms 
is able to bring it about: bacteria, moulds, and larger forms ranging up to 
earthworms, and it appears to furnish much of the energy necessary for the 
life of the soil population. 

The decomposition of the protein has been studied more closely. The 
first products appear to be the amino—and diamino—acids formed on hydro¬ 
lysis, but these break down further to yield ammonia. If this were left to 
itself it would change into the carbonate, a substance which in small quantities 
can be taken up and utilised by the plant, but is harmful in larger quantities, 
besides having rather a bad effect on heavy soils, making them very sticky. 

But the ammonia is not left to itself. It is at once seized upon by another 
set of bacteria quite distinct from all others, which oxidise it into nitrite, and 
this in turn is seized upon by an organism, also quite distinct from any other, 
and oxidised to nitrate. The decomposition of the protein thus involves two 
stages, and the production of nitrate, which also involves at least two stages. 
It so happens that in natural conditions the last stages proceed mere rapidly 
th in the earlier ones, so that each set of organisms may be regarded as having 
to wait for those engaged in the earlier stages. This arrangement seems at 
first sight wasteful, but it is really advantageous, because it prevents afty 
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accumulation of intermediate products which might be harmful both to bac¬ 
teria and to plants. 

Running alongside of this decomposition is another. The amount of 
nitrate formed is never as great as one expects from the nitrogen in the pro¬ 
tein, and the deficit is attributed to a loss of gaseous nitrogen. We have, 
therefore, two possibilities : the protein may change to nitrate, or it may 
change to nitrogen. 

Now, the evolution of gaseous nitrogen is of no value whatsoever to the 
farmer or the gardener : on the contrary, it represents a dead loss, because 
the nitrogen escapes into the air. It is difficult to exaggerate the seriousness 
of this loss to the intensive cultivator. One of the Rothamsted plots annually 
receives the liberal, but by no means excessive, dressing of 14 tons of dung 
per acre, containing 200 lb. of nitrogen. Of this about 50 lb. is recovered in 
the crop, and about 25 remains in the soil. Some, also, gets away in the 
drainage water. But about one-half of the nitrogen cannot be accounted for, 
and presumably it goes off as gas ; at any rate, the cultivator gets no benefit 
from it. 

It is impossible to form a precise estimate of the losses of nitrogen in a 
market garden, but the conditions all favour high losses ; still more do they 
in glasshouses where crops like cucumbers are being grown. 

The market gardener is compelled to manure heavily in order to secure 
heavy crops, and this loss of nitrogen simply represents the extra price that 
always has to be paid whenever production is forced beyond a certain level. 
But just as the engineer has learnt how to increase the efficiency of an engine, 
so the cultivator has to learn how to increase the efficiency of his production 
processes. 

For a long time it was uncertain whether the gaseous nitrogen arose 
direct from the proteins by a process analogous to combustion, or whether it 
was formed by decomposition of the nitrates. The problem is not yet 
solved, but the evidence is steadily accumulating against the combustion 
hypothesis, and as far as it goes it indicates that the nitrogen passes safely 
through the ammonia stage, but gets lost afterwards. If this turns out to be 
correct an interesting method of reducing the loss, if not of preventing it 
altogether, will become possible. It is obvious that if the ammonia (or the 
nitrate into which it is converted) is absorbed by the plant, it cannot give rise 
to gaseous nitrogen in the soil, and therefore the loss will be eliminated by 
arranging the conditions so as to facilitate absorption by the plant. It has 
been shown in agricultural practice that absorption of nitrate is greatly facili¬ 
tated by properly balancing the manures, and we hope for a good deal bv 
adopting the same plan in horticulture. At present horticultural practice is, 
to say the least, indiscriminate, and there is considerable scope for im¬ 
provement. 

The cycle of change on which depends the success of our crops and our 
gardens is the work of the soil organisms, but it is hardly likely to be their 
sole work. Can we step in and control the process, and make the organisms 
more useful ? The idea of sitting down and directing things instead of labour¬ 
ing to do them has always been one of the laudable ambitions of mankind, 
and efforts have not been wanting to control the soil bacteria. 

The attempt began some 25 years ago, when it was found that legumi¬ 
nous plants could be made to grow on the most barren sands manured only 
with calcium carbonate, potash and phosphates by the simple expedient of 
inoculating with the necessary bacteria. Nothing is easier than to put bac¬ 
teria into the soil, and it was thought that if nothing else were needed, then 
truly the golden age had come to the husbandman. The desire to get some¬ 
thing for nothing is deeply implanted in the human breast, and here seemed 
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to be fulfilment complete beyond the wildest hopes of the most visionary 
schemer. Unfortunately, inoculation has not come up to expectations; be¬ 
fore it can hope to succeed all the soil conditions have to be made'favourable 
both to the organisms and the plant : drainage, cultivation, supply of calcium 
carbonate, phosphates, potassium salts, moisture, suitable temperature, depth 
of soil, all have to be provided for, and by the time this is done the soil has 
generally been so greatly improved that inoculation is unnecessary. A few 
successful cases are on record where the necessary organism was presumably 
lacking from the soil, but they are the exception, and not the rule. 

More recently it has been found that the useful organisms are on the 
whole more resistant to adverse conditions than the useless or harmful ones, 
and, therefore, that any process of gentle killing or partial sterilization will 
effect an improvement. Experience is bearing this out, but it is also demon¬ 
strating that the process cannot be carried out without considerable trouble. 
“ Truly,” says Virgil, “ the fanner’s path is not an easy one,” and in that still 
older Book the cultivator is told that only by the sweat of his brow shall he 
earn his bread. Modern science promises no short and easy way of getting 
round this old injunction. What it has done is to dignify the husbandman's 
calling by revealing something of the wonder and beauty of the factors in¬ 
volved : it has shown, also, how this labour may be better directed as his 
knowledge of the forces of Nature becomes more and more extended.— The 
Gardeners' Chronicle. 


REPORT ON SOME ECONOMIC PRODUCTS. 


The following information on Lemongrass Oil, Papain, Plantain Flour 
and Plantain Fibre has been furnished by the Director of the Imperial In¬ 
stitute in reply to a letter addressed to him by the Editor of this journal :— 

(a) Lemongrass oil was recently quoted in London “ on spot” at 2\d. 
to 2\d. per oz., according to quality, with “ shipment ” at about 1 j| d. to 2d. 
net c.i.f. (May 1915). 

(b) Papain was offered at 9s. per lb. in London in January 1915. There 
is but little demand for papain, and the market is easily overstocked. 

(c) The sale for plantain flour is very limited. There is little doubt 
that the flour could be used for many ordinary manufacturing purposes, but 
it would have to compete with other farinaceous materials selling in London 
at from £6 to £12 per ton. Prices up to £20 per ton have been realised for 
banana flour, but it is unlikely that such values would be maintained if large 
quantities were placed on the market. 

(d) The value of plantain fibre is difficult to state, as so much depends 
on the quality of the fibre, but it may be mentioned that “fair current ” 
Manila hemp, with which good plantain fibre would compete, was recently 
quoted at from £39 10$. to £40 per ton in London (19th Maj r 1915) and from 
£27 to £28 per ton at the corresponding date in 1914. 

The under-mentioned firms of brokers in London would probably be 
able to obtain offers for consignments of the foregoing products. It must, 
however, be pointed out that it will be useless to approach brokers regarding 
the sale of the products unless it is intended to offer them in commercial 
quantities. 

Lemongrass Oil: Messrs. R. C. Treatt and Co., Ltd., Dunster House, 
Mincing Lane, London, E.C., Mr. W. Naumann, 63, Bartholomew Close, 
London, E.C. 
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Papain : Messrs. Lewis and Peat, 6, Mincing Lane, London, E.C.; 
Messrs. French and Plucknett, 7, Mincing Lane, London, E.C. 

Plantain Flour : The Produce Brokers’ Co., Ltd., 24/28, St. Mary 
Axe, London, E.C.; Messrs. Lewis and Peat, 6. Mincing Lane, London, 
E.C. 


Plantain Fibre : Messrs. Wiggleswokth & Co., 82, Fenchurch 
Street. London, E.C.; Messrs. Hindleyand Co., 74, Billiter Buildings, 
London, E.C 


EXPANSION OF THE MADRAS AGRICUL¬ 
TURAL DEPARTMENT. 


Apparently the Agricultural Department in India is not being hampered 
by a policy of retrenchment. 

We gather from a press note issued by the Government that an elabor¬ 
ate scheme for the expansion has received the sanction of the Secretary of 
State. 

The provision for the employment of a large staff of officers recruited 
locally, who are to receive adequate remuneration, is an important feature of 
this scheme which promises well. Such men not only know the country and 
could serve as intermediaries between the scientific experts and the cultivat¬ 
ing classes, but will also have an opportunity of beneliting themselves and 
proving more useful to their own communities and the country at large by 
their association with men of higher qualifications. 

According to the Wealth of India, the main features of the scheme are 
the division of the Province into seven distinct agricultural tracts, each of 
which will be in charge of a Deputy Director of Agriculture, and the im¬ 
provement in the pay and prospects of the various branches of the Agricul¬ 
tural Service so as to make them not inferior to those of the corresponding 
branches of the Educational Service. Under the re-organisation there will 
be three distinct branches of the service—Imperial, Provincial and Subordi¬ 
nate. The Imperial branch will consist of seven Deputy Directors exclusive 
of the expert and teaching staff of the Coimbatore Agricultural College. The 
Provincial staff of 14 will consist of Assistant Directors of Agriculture and 
Assistant Scientific Officers on pay ranging from Rs. 200 to Rs. 700. One of 
the most interesting features of the scheme is the manner in which the sub¬ 
ordinate staff will be organised. The Upper Subordinate Service on the 
agricultural side will consist of farm managers, teachers at the Agricultural 
College, and the Senior District Inspectors, and on the science side, of 
assistants in the Science Sections at the College. The two branches will 
have a combined cadre of 84 appointments in all, on pay ranging from Rs. 50 
to Rs. 200. The Lower Subordinate Service will include assistant managers, 
Junior Inspectors and fieldmen. It will contain 141 appointments on pay- 
ranging from Rs. 35 to Rs. 90. 

There will be the College and Central Farm at Coimbatore and nineteen 
experimental and demonstrational farms in the chief agricultural tract of the 
Presidency. There will be at least one upper subordinate in each district 
with extra hands in the more advanced tracts, and in each division there will 
be one spare man at the disposal of the Deputy Director for employment on 
special duties. At the College there will be twenty-two men in these grades, 
or twenty-four including the engineering and veterinary assistants. The 
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Lower Subordinate branch will help to man the farms and provide fieldmen 
in the science sections. Three subordinates will be allotted to each district, 
and there will be two reserve hands in each division who can be used by the 
Deputy Director to supplement the district staff where needed, with extra 
men in each of the three more advanced divisions 

The total extra cost involved by this scheme amounts to nearly 2f lakhs 
per annum. 

THE CULTIVATION OF ONIONS. 

The chief objection to thinning onions is the expense. On the other 
hand, if onions are not thinned, there is likely to be a large percentage of 
undersized bulbs, and even those that are of marketable size (that is, more 
than inches in diameter), are likely to be much smaller than those that 
have been thinned. The tendency of the market at the present time is to 
give preference to large sized onions, so that although the accepted minimum 
standard size for market onions is l\ inches in diameter, unless most of the 
onions in a given lot are considerably above the minimum it is difficult to sell 
them on some markets, even at a reduced price. Therefore, if onions are to 
be grown without thinning, great care must be taken in sowing the seed to 
secure a thin and uniform stand. This involves testing the seed for germina- 
tive power, and adjusting the seed drill with extreme precision. 

GROWING ONIONS FROM SETS. 

On the whole it appears that although the cost of growing onions from 
sets is considerably greater than growing the crop from seed, the sets are 
more certain than the seed to produce a paying crop, especially under un¬ 
favourable weather conditions ; the crop is likely to be larger; it ripens earlier, 
and can usually be disposed of promptly at harvest time. The chief objection 
to the growing of onions from sets is the enormous amount of labour involved 
in planting them. However, this is usually offset by the saving of expense in 
weeding, thinning, and tillage. The excess cost of sets over seed, and the 
increased labour of harvesting the larger crop from the sets are usually more 
than balanced by the greater value of the crop; thus, under present conditions, 
the growing of onions from sets for local market in Illinois town appears to 
offer greater opportunity for large profits from small areas than growing 
onions from seed. The growing of ripe onions from sets may well form part 
of a general market-gardening business, provided the quantity grown in a 
given locality does not exceed the capacity of the available inaikets.— 
Bulletin of the University of Illinois Experimental Station. 


DEVELOPMENT OF AGRICULTURE IN 

JAPAN. 

Sixty per cent, of the people in Japan are engaged in agricultural 
pursuits. In 1914 the area subject to land tax was 36,356,594 acres divided 
as follows :— 

Acres. Acres. 

Rice fields.. ... 7,158,634 Non afforested plains,,. 3,149,257 

Arable land ... 5,980,270 Other lands ... 31,294 

Forests ... 19,178 568 Ponds and swamp ... 31,438 

Pastures ... 103,679 

The difference between these items and the whole includes the surface 
ptcupied by buildings, salt works and mineral springs. On March 31, 1913^ 
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the total area of forests (both those subject to land tax and those exempt from 
it) was 46,318,550 acres, of which 19*5 millions belong to the State and about 
4*2 millions to the Imperial Household. At the same time the mountains and 
plains not under forest (both those subject to and those exempt from land 
tax) amounted to 5,338,202 acres, of which about 323,400 belong to the State 
and 360,150 to the Imperial Household. 


Thanks to the fertility of its soil and the humidity of its climate, Japan 
is very rich in forests; thus the land under forests or susceptible of being 
afforested is estimated at 69.706,013 acres, or 73'1 per cent, of the whole 
area. Up to within a few years ago the forests were not utilised to any great 
extent,, but of late years this utilisation has made great progress. In 1912 
the forests of Japan proper yielded :— 


Timber ... 

Bamboos 

By-products 


Cubic feet. 
1,008,609,646 
37,713,642 


£ 

8,146,960 

257,140 

2,160,332 


The value of products derived from wood (charcoal, acetic acid, gum, 
pitch, resin, lamp-black, wood pulp, camphor and oil of camphor), amounted 
to £2,691,266. In 1912, 354,289 acres were afforested at a cost of £440,064. 


According to the law on forest management of 1907, the Forest Adminis¬ 
tration is empowered to prevent deforestation and to promote reafforestation. 
A project for improving watercourses has been drawn up ; its execution will 
require 19 years from 1911. In pursuance of this subject meteorological 
observatories will be erected in the most important forest centres in order to 
determine the relation between climate and forests ; special grants will be 
allowed for the reconstitution of national forests, for the reafforestation of 
waste lands belonging to the State, and for the protection of these against 
erosion, etc. The area of State property to be reafforested is estimated at 
about 12 million acres, or 307 per cent, of the total area of woods and waste 
lands.— Monthly Bulletin. 


THE FIXATION OF ATMOSPHERIC 
NITROGEN. 

DR. H. C. PRINSEN-GEERLIGS. 

The great development in the science of agriculture has greatly contri¬ 
buted to the over-increasing output of crops per acre, while the use of steam 
ploughs and other agricultural machines, the rational rotation of crops, the 
selection of adequate varieties, the combatment of pests and diseases has also 
increased the outcome enormously. The instances in which incredible 
amounts of product are reaped from small plots of land, specially in the case 
of garden truck and fruits, are numerous and show how the land can be 
induced to bear extraordinary amounts of produce. 

This fact is a very hopeful one and apt to inspire confidence in the 
future, contrary to the pessimistic views pronounced now and then to the 
effect that ere long the steadily-increasing population will outgrow the means 
of existence and thereby have to suffer famine in the long run. 

When, however, we examine the requirements which cause the big 
returns, we see that copious fertilization is one of the chief factors of the 
opulence and next, that at least one of the manuring units, the nitrogenous 
bodies are used to a great extent and in fact, are indispensable to its 
Oibtentijon. 
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The greater part of the nitrogenous matter, however, is derived from 
layers of guano and saltpetre or from coal, which all have taken thousands 
of years to be formed and are now very rapidly used up without restoration 
of the loss. In these times of great progress in agriculture we are rapidly 
living upon the capital hidden in the soil, which is not renovated and may 
become exhausted some day. The layers of guano have already almost 
totally been disposed of, and every now and then we hear predictions about 
the time when, at the present rate of exportation, the saltpetre mines in Chile 
will cease to yield their precious product. It is true that notwithstanding the 
yearly increasing output of the Chilean saltpetre fields the date at which they 
will have become exhausted is delayed every time, so that the term is now 
being put down at fifty years from hence, while fifteen years ago the time to 
elapse dating from that year was still reckoned at thirty years. But anyhow, 
even if the term may be again prolonged by another score of years, there 
certainly will come a day, when those accumulated riches are no more 
available and will have had only a temporary influence on the world’s food 
production. 

The second source of industrial nitrogenous bodies is the coal from 
which ammonia may be obtained on its being turned into coke. The nitro¬ 
gen of the huge amounts of coal consumed now in the hearths and furnaces 
is completely lost, while in the common coke distilling process no more 
than 15 per cent, of the nitrogen is recovered and the other 85 per cent, goes 
to waste. The Mond coking process, with superheated steam, is much 
better in this respect, as it causes no less than 70 per cent, of the ammonia 
to be obtained. It is, therefore, true that still immense quantities of nitro¬ 
genous combinations might be won which now are squandered, so that in 
case of emergency much might be done to supply our wants if the saltpetre 
is no more available. We ought, however, not to forget that in every case 
the ammonia is only a very insignificant by-product of the coal and that it 
only pays to gather it because the coal itself is used for useful ends. If now 
we find a good substitute for coal in some form or other, be it water power 
from waterfalls, sunheat utilization, use of oil for fuel, fixation of the force of 
the tides, so that the necessity of digging coal is no more felt, this source of 
combined nitrogen is at the same time stopped even if the earth still con¬ 
tained enormous amounts of good coal. 

The danger of our supply of nitrogenous bodies coming to fail us one 
day or other in a not too remote time, has induced the famous British 
chemist Crookes to urge, in a speech delivered some twelve years ago, that 
every effort had to be made in order to find a good process of fixing the 
nitrogen of the atmosphere, as this was the most necessary means to prevent 
our race losing the advantages reaped now by the advance of science. The 
excellent results obtained by agriculture now reposed on annihilation of 
existing soil capital and were sure to fail one day, while as soon as it was 
found possible to fix the atmospherical nitrogen the supply of nitrogenous 
bodies for our production of foodstuffs will become inexhaustible, and 
progress can go on indefinitely. 

The inorganic constituents for the plant production are to be found in 
the earth in untold masses, the carbon, oxygen and hydrogen which build up 
the organic matter are derived by the green cells of the plants from the 
atmosphere, but the plants cannot, as a rule, assimilate the free oxygen of the 
air. They want combined nitrogen in the form of ammonia or "nitrates, and 
if now we are able to turn the free atmospherical nitrogen into those combi¬ 
nations on a technical scale, our necessities for production of plants are 
unlimited as well in this time as in times to come. 

Already very soon after Crookes' speech nitric acid was made on a large 
scale from the nitrogen and oxygen of the atmosphere, and that by forcing air 
through a chamber in which a very powerful electric arc lamp burns in a 
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magnetic field. By the action of the magnetism the fiame is flattened so 
that it yields a good contact with the arr passing along it and under the 
influence of the electric flame a few percents of oxygen and nitrogen combine 
into nitrogen oxide. The mixture of the unchanged air and its small per¬ 
centage of nitrous gases are conducted over towers in which water trickles 
down, which converts the oxyie into nitric and nitrous acid. After having 
passed two towers moistened with water, the gases pass a third one in which 
milk of lime is used to catch the last traces of nitrous compounds, which 
change them into calcium nitrate and nitrite. The last solution is exposed to 
a heavy pressure by which also the last traces of nitrite oxidize into 
nitrates, so that the whole amount of combined nitrogen has passed over into 
the form of nitric acid or its lime salt. The nitric acid solution from the first 
towers is saturated with limestone, thereby forming calcium nitrate. The 
solution is evaporated to dryness and the dry residuum sold as calcium 
nitrate or, according to the country in which it has first been made. 
Norgesaltpetre. 

A second method of fixation of atmospherical nitrogen is the heating of 
calcium carbide in a current of pure nitrogen gas. The carbide is made in an 
electric furnace from coal and lime and after it has cooled down to a certain 
temperature a current of pure nitrogen gas is conducted over it, whereby it 
changes into calcium cyanamide. If this preparation is distilled with water 
vapour, it gives up its nitrogen content in the shape of ammonia, which may 
be captured in some way or other. It is not even necessary to treat the 
cyanamide with vapour,’but when put into the soil in a finely powdered state, 
it gradually is transformed in such a way that the nitrogen is liberated as 
ammonia and becomes available for the rootlets of the plants. 

In a third method a current of nitrogen gas is conducted over aluminium 
carbide, which had previously been prepared in an electric furnace from 
aluminium oxyde and carbon. The re-action which follows turns the alumi¬ 
nium into aluminium nitride, while a current of carbon-monoxyde escapes, 
which may be used as fuel. The aluminium nitride in its turn is transformed 
into aluminium oxyde and ammonia, of which the former may be used as a 
raw material for the manufacture of metallic aluminium, while the latter is 
our nitrogenous material, which we wanted. In all these instances the nitro¬ 
gen of the atmosphere is induced to enter into combination by bve-paths and 
under application of much energy or heat. In all the cases mentioned that 
energy has been derived from the force of waterfalls, which is as inexhaust¬ 
ible as the atmospherical nitrogen itself and which is the best instance of the 
application of natural supplies which are everlasting and do not use up the 
limited supplies laid aside by nature. 

A new method, which is based on quite another principle is the direct 
combination of nitrogen and hydrogen under pressure at somewhat elevated 
temperature and in presence of a catalytical matter. Under favourable cir¬ 
cumstances a mixture of both gases mentioned will combine to a very small 
percentage, while the reaction does not go farther, as it is reversible and will 
cease as soon as a certain equilibrium is obtained. The mixture of gases is 
cooled to a low temperature at which the portion of ammonia formed 
becomes liquid and may be tapped off, or it is conducted through sulphuric 
acid which absorbs the ammonia, while the remaining mixture is conducted 
back into the condensing room, where a new portion of ammonia is formed 
from the elements, and so the whole of them may be linked together to form 
ammonia. 

It is necessary that the gases are pure in order to keep the catalytical 
force up and it is evident that such processes require enormous installations 
to be put to profit. The pure nitrogen is ordinarily made by fractioned dis¬ 
tillation of liquified air,' by which separation the pure oxygen may also be 
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recovered and put to profit. The methods for making pure hydrogen are being 
steadily improved, and it is certain that in the long run those gases will be 
made much cheaper than nowadays. 

In this moment the methods for the fixation of atmospherical nitrogen 
are still in their infancy, and out of the over 4 5 million tons of nitrogenous 
bodies yearly used in the world, only 450,000 tons or 10 per cent, have been 
obtained in this way, while the balance still hails from the saltpetre mines 
and the cokes and gas works, but there is every reason to believe that the 
tables will turn. We see now, that after the supply of Germany with Chile 
saltpetre has been stopped by the blockade, the manufacturers of that country 
have gone to work with energy and have succeeded in rendering themselves 
independent of the foreign supply by making their nitrogen compounds 
themselves in hurriedly equipped establishments. 

The ammonia and the saltpetre may be used as fertilizers and be turned 
into albuminoids by the intermediary of plants, which serve as food for man 
and animal. In most cases we are bound to time, climate, conditions of growth 
and so on and in every instance the transformation is a slow and risky one. 
In the last months, however, under the pressure of the extraordinary times, it 
appears that the German Fermentation Industry Institute has found a means 
of converting the nitrogen of ammonia into albuminoids in a very short time 
and quite independent of climate or temperature. When allowing yeast to 
grow under certain circumstances in a liquid containing sugar, ammonia 
sulphate and some nourishing salts, and by forcing a current of air through 
that liquid, the yeast is induced to grow' very lively and to form a great deal 
of organic matter. The dry substance formed is equal to the weight of the 
sugar employed and about 40 per cent, of the dry substance formed thus 
consists of albumen. It is already practised since a long time to feed cattle 
on dry yeast, which by the drying process has lost its fermentive properties 
and forms an excellent fattening material. When mixed with molasses it 
forms a complete food, containing every element for the production of meat, 
fat, butter, milk, hides, horns, etc., which by the combination of the two 
methods may, as far as concerns the organic substance, be totally derived 
from the atmosphere. We see, therefore, that it is really possible to obtain 
all plant and all animal matter on an unlimited scale from inexhaustible 
supplies, after methods which as yet are still very incomplete, but will not 
fail to become improved and w'ill be able to procure all the nitrogen com¬ 
pound desired without having need to bike recourse to the soil’s capital.— 
The Louisiana Planter and Sugar Manufacturer. 


SOME POINTS ABOUT MULCHING. 


H. E. KEMP. 

There are but few crops which are not benefited to some extent by the 
judicious use of a good mulch during the hottest months of the year, but 
fear that in many cases mulches are employed too early in the spring, so that 
instead of benefiting the crops they do more harm than good. The chief 
reasons for applying a mulch are (1) to check evaporation of moisture from 
the soil and to prevent the direct rays of the sun reaching the soil(2) 
as a stimulant to an early or a very heavy crop ; ( 3 ) as a protection to the 
surface roots of tender subjects during the colder months of the year. As 
to the proper time to apply mulches one must be guided by the weather 
and the locality. The best time is after the soil is warmed by the sun’s rays, 
but before the sun has drawn all the moisture from the surface. It must be 
remembered that the roots of plants and trees need air and warmth, there¬ 
fore in the first place the mulching material should not consist of wet,.<he&yy 
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manure, which tends to prevent the air and warmth from reaching the roots. 
Where it is intended to stimulate the crop’a good mulch of horse droppings 
is very beneficial, or, if manure from the cowsheds be preferred, a good 
quantity of short, rotten, strawy litter should be mixed with the same, to 
prevent it settling too closely. If mulches are only intended to check 
evaporation of soil moisture, either lawn mowings, old mushroom-bed 
materials, moss litter, or leaf mould may all be used to advantage. Frequent 
hoeing is also a means of checking evaporation, but one that cannot always 
be carried out, especially when labour is scarce. In the case of mulches 
used for stimulating and forwarding early crops, the application had better 
be a little late rather than too soon, for il warmth and air are prevented 
from reaching the soil and roots in early spring the result will be that the 
crop will be later than if the mulch had not been used. When mulches are 
employed to give warmth and protection (as in the case of a winter mulch) 
the nature of the manure must be considered, for if frost, cold winds, and 
wet are to be guarded against, the material must be such as will dry quickly, 
and can be easily packed about the bottom part of the stems.— The 
Gardeners’ Chronicle. 


CONTINUOUS DRY LAND CULTIVATION. 


Much has been said and written in condemnation of the practice of the 
method of cultivation in vogue in some parts (chiefly the dry districts) of 
Ceylon where the available area of cultivable land is disproportionately large 
in comparison to the population. This method consists in cultivating land 
for a year or two, then abandoning it and moving on to a fresh area. 

There are those who hold that so long as the supply meets the demand 
made under such a system, there is no reason for condemning it. Be that 
as it may, a time is bound to come with the increase of population when 
more up-to-date methods will have to be adopted and the sooner this fact 
is realised and the principles of conserving the fertility of the soil understood, 
the better for the cultivator and the country at large. 

The necessity of rotating annual crops, that is growing a variety of crops 
in succession, cannot be sufficiently impressed upon our cultivators. If the 
same crops be grown continuously on the same land, there is greater tendency 
to exhaustion of the soil than if it is grown in a rotation. The reason why 
there is less exhaustion in the latter case is that some crops take up more of 
one kind of food than another. Again, some crops are shallow-rooted, others 
are deep-rooted, and plant food is thus drawn from varying depths of soil 
when different crops follow one another. Lastly, there are some crops which 
exert a special fertilizing action on the soil that others cannot do and these 
must, whenever possible, be included in a rotation. This fertilizing property 
is possessed by leguminous or bean-bearing crops. 

It would be very difficult to induce cultivators to adopt rotation of crops 
as it is generally understood and practised in England and other countries in 
view of the fact that dry land cultivation of annual crops is carried on on a 
small scale, i.e., by individual cultivators who seldom cultivate more than an 
acre, of land which they generally sow with a mixture of seeds, consisting of 
one main crop (such as kurakkan) and such subsidiary crops, e.g. Indian corn, 
Amaranthus, Mustard, etc. It will thus be seen that the cultivator must have 
his supply of cereal grain (generally millet) to serve for tood, and it is there¬ 
fore necessary to modify the commonly accepted idea of a rotation, viz., 
giving up the land to one crop one year and a different crop the next. 
Taking for instance a two course rotation the simplest modification to 
meet .'the case would be to divide the available land into two (preferably- 
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equal) parts and in the same season cultivate one part with a cereal and the 
other with a leguminous crop. Similarly for a three course rotation the land 
would have to be divided into three parts and cultivated with a cereal, 
legume and root crop ; and so on. 

The cereal may be hill paddy, maize, sorghum, or one or other of the 
millets (species of Paspalum, Setari, etc.); the legume species of Phaseolus. 
Vigna, Cicer, Cajanus, or Arachis, etc., the root crop Cassava, Sweet-potato, etc. 

In suitable areas cotton might be introduced as a fourth crop, and where 
preferable an oil-producing crop such as Sesamum takes its place. 

In the three courses referred to the arrangement would be as follows :— 


A.—1st year 

cereal 

legume 

cereal 


2nd „ 

legume 

cereal 

legume 


B.—1st year 

cereal 

roots 

legume 


2nd „ 

roots 

legume 

cereal 


• 3rd „ 

legume 

cereal 

roots 


C.—1st year 

cereal 

roots 

cotton 

legume 

2nd „ 

roots 

cotton 

legume 

cereal 

3rd „ 

cotton 

legume 

cereal 

roots 

4th „ 

legume 

cereal 

roots 

cotton 


In the case of some shoitlived varieties it would be possible to get two 
crops in the season. 

In addition to this a modified rotation there are other points which call 
for attention in the adoption of up-to-date principles of cultivation, viz., 
proper preparation of land, regular sowing, tillage and weeding, and 
manuring. 

In preparing the land for cultivation it should be dug or ploughed to a 
proper depth, cleared of stones and weeds, pulverised and levelled. 

Sowing should be done in rows, at suitable distances in the rows and 
between them, so as to give the plants the best scope for securing food and 
moisture, light and air, and allow of weeding and tilling. 

By tillage is meant intercultivation which keeps the soil loose and 
aerated, conserves soil moisture, keeps out weeds, and helps the roots to 
grow and feed. By keeping out weeds the general sanitation of the soil (in 
relation to insects and pests) is satisfactorily maintained. 

Lastly there is manuring. Where Cattle manure is difficult and folding 
cattle on the land (so much practised in the North) is not possible the 
practice of green manuring should be followed. This can best be done by 
raising a green crop, preferably of a leguminous kind (such as Grotalaria, 
Sesbanea) in the off season to be worked into the soil and allowed to 
decompose therein, so adding humus and supplying nitrogen as well as a 
certain proportion of mineral matter to the soil, improving its texture and 
increasing its capacity for retaining moisture. 

Another method is to dress the land with green stuff collected irom out* 
side and brought on to it, as is done in the Jaffna peninsula, where Tephrosia, 
Adhatoda,'Croton,' etc., are largely employed for the purpose of adding 
fertility to the soil. 

The Society has for spine years endeavoured to demonstrate the ad van* 
tages* of such approved practices at the gardens in charge of Agricultural 
Instructors, whose work in this connection has given encouraging results, 
thouitli it will be some time yet before the practice is likely to become 
common C, ©* 
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THE DEVELOPMENT OF UGANDA. 

-———t—- 

A hook entitled Planting in Uganda * recently published, 
though primarily written for settlers and investors interested in 
Uganda will be welcomed in all planting circles as an important 
contribution to the literature of Tropical Agriculture and, as it 
contains an introduction by Professor Dunstan, it will be 
accepted as possessing authority. Planters in the East who are 
turning their attention again to coffee will find in it a very useful 
and much needed account of the cultivation and preparation of 
this product written by men who evidently understand their 
business. The book is not arranged under product headings 
but under plantation operations, a system somewhat inconvenient 
for an established planter but with obvious advantages for a 
settler in a new country. 

Investors acquainted with conditions of the East will wonder 
whether a country with rainfall under 60 inches and an elevation 
of 4,000 feet can have a future for the planting of Hevea, but as 
the authors remark Uganda is nearer the equator than Ceylon 
or Malaya, a circumstance that would tend to neutralize to 
some extent the effect of elevation. Rainfall again should be 
estimated in relation to elevation ; that is to say 50 inches at 4,000 
feet would be equivalent to perhaps 70 or more at sea level. 11 As 
regards moisture," they write, “ we have splendid advantages in 
the presence of huge lakes to supply moisture to the air. ” But 

* Planting in Uganda: Coffee, Paha Rubber, Cocoa by E. Brown, f.l.s., and H. H. 
Hunter, iu, with contributions by Professor Dunstan, wd George Massee, 

IP.l s.—'L ongmansuR*. 8» 
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while they have lakes we have oceans. There are as yet no re¬ 
cords showing what plantations of Hevea in Uganda actually yield, 
but the authors after examiningthe resultsof various experimental 
tappings conclude that 1 lb. of rubber per annum may be ex¬ 
pected from 5-year old and 2 lb. from 8-year old trees. In one 
case 164 trees, presumably 8 years old, yielded 13 ozs. of dry 
rubber per tree in 3 months ; in another an average of 5T3 ozs. 
of dry rubber per tree was obtained in 3 months on a plantation 
of 5-year old trees on which 1,800 trees per month had been 
tapped. We think that the expectation of 2 lb. per tree per an¬ 
num sustained through renewed bark scarcely justified from data 
available as yet. The authors advocate the basal V system of tap¬ 
ping for young trees, two V’s for older. These systems are being 
abandoned in Ceylon in favour of one cut on half or third circum¬ 
ference at an angle of 15° or less, not 45° as stated in this book. 
Considering the interests likely to be involved we think it would 
be worth while for Uganda to send a representative to study the 
methods of planting, tapping and preparation adopted in Ceylon, 
so that full advantage may be taken of the experience that has been 
gained here. The authors state there is no certain advantage in 
smoking rubber as compared with creping, overlooking the capital 
expense saved in being able to dispense with creping machinery. 
It is probable that in the East smoked sheet is made on the 
majority of new r estates opened. 

There are over 9,000 acres under Arabian coffee in Uganda, 
and judging by the photographs reproduced in this book the 
country has in coffee found a product, provided it can ward off 
leaf disease which has now made its appearance. Arabian Coffee 
in Uganda is not shaded, but if leaf disease makes progress it 
might be prudent to consider the advisability of providing light 
shade for the plantations. 

In his chapter on Diseases caused by Fungi Mr. Massee 
states that “ It has been demonstrated that coffee trees grown in 
the open are less susceptible to the disease (Hemileia vastatrix) 
than those grown in the shade.” This is not in accordance with 
our experience here where we find that trees grown under light 
shade like that afforded by Leuccvna glauca suffer less from leaf 
disease than those fully exposed. In his third report on Coffee 
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Leaf disease published as a Ceylon Sessional Paper in 1881, 
Mr. Marshall Ward stated: “There can be no question that 
coffee undei artificial shade is spared a large infliction of wind¬ 
blown spores.it becomes an important question how 

far the visitations of Hemilcia could be checked by belts of trees 
or other shelter. It is a matter for regret that such immense, 
unbroken areas of coffee exist without break cf any kind, and 
one can trace the swaying backwards and forwards of the spore¬ 
laden winds in consequence. ” 

The authors of the volume under notice, Messrs. E. Brown 
and H. H. Hunter, pioneers, as Professor Ditnstan tells us, 
in the agricultural development of the country, speak with con¬ 
fidence of the prospects lor Cocoa which is in a more elementary 
state of development than even Hevea rubber, and when cor¬ 
rections for latitude and elevation are made this confidence would 
seem to be well justified. Though the rainfall is not abundant it 
is well distributed and there is no long dry season. No mention 
is made of tobacco, but we shall be surprised if this product does 
not in the future claim attention by Uganda planters. 

R. N. L. 


SCHOOL GARDENS AND THE PLANTING 
OF VEGETABLE PRODUCTS. 


The value of school gardens as agencies through which to reach villagers 
was demonstrated in a striking manner in the latter part of the year, when, 
there appearing to be some likelihood of our food supplies being interrupted 
through the depredations of enemy ciuisers, it seemed desirable to encourage 
as much as possible the planting of vegetables in the \illages. Steps were 
taken to distribute through the medium of the school gardens, of which we 
have now over 280 in various parts of the Island, seeds and cuttings in time 
for planting in the north-east monsoon rains, and this was successfully 
accomplished, thanks chiefly to the energies of Mr. Driebekg and the staff 
under him. In three weeks (October 24th to November 14th) 13,318 
packets of seed, 6 cwt. of sweet potatoes, 6,100 cuttings of yams, 6 maunds 
of potatoes, 200 lb. of yams, and 200 lb. of sorghum seed were sent out. 
Distribution continued to the end of the year. A great deal of planting was 
done, independently of supplies from Peradeniya, by the people, many of 
whom were fully alive to the possibility of an increased demand for vegetable 
products arising in the markets, so that altogether a considerable addition 
was made to the food supply of the Island and to the resources of seed and 
cuttings for future seasons.— Annual Report of the Director of Agri¬ 
culture, Ceylon, 1914, 
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COCONUTS. 

-—- 

CEYLON COCONUT INDUSTRY, 1914. 

On the outbreak of war a serious though brief slump occurred in the 
market, prices tailing to Rs. 30 per candy for a few parcels. They speedily 
recovered, the price ruling at Rs. 77 in December, as against Rs. 97 in 
January. Restrictions upon exports by enemy subjects, who were large local 
buyers, induced some planters to ship direct to London. The loss in weight 
proved negligible, and there seemed to be a possibility of commanding a 
better market. In the case of one group of estates 1 am aware of, that took 
this course, an average of approximately £25 per ton (equal to, say, Rs. 93‘75 
per candy) was obtained in London for all shipments after the war. To 
pack for export bags should show an even nett weight. Cultivation, in which 
I include manuring, is apt to wax and wane with the rise and fall of copra, 
but on the whole a better standard of cultivation has, I think, been main¬ 
tained, due to some extent to a plentiful supply of labour. Planters are in 
some cases realizing the good effect of clean weeding and digging or plough¬ 
ing on crop production. In the drier districts crops suffer mainly from want 
of rain. It should, therefore, be the object of the planter to conserve the 
rain he gets, which is often ample in quantity but badly distributed. 'This 
he can do by preventing his land from getting hard, the most favourable con¬ 
dition for the soil to be in for evaporating moisture. 

EXPERIMENTS. 

The problems, which the experiments now in progress are intended to 
determine may be set out as follows : 

Al Peradcniya (Wet Zone).—The effect of the chief manorial consti¬ 
tuents alone and in combination, as well as that of simple treatment available 
to the villager upon old trees. These experiments are being conducted with 
15 plots, and were started in 1911. 

The influence of nitrogen, phosphoric, and potash on the yields of nuts, 
six plots each of four trees (bearing) having been selected so that the experi¬ 
ment may be duplicated. Manures have not yet been applied. 

The up-bringing of a young plantation by means of the plough and the 
harrow alone—a young plantation consisting of 10 acres planted in 1907. 

At Malm Ilnppalama (Dry Zone).—The up-bringing of a young planta¬ 
tion by means of the plough and the harrow (i.e., on dry farming principles). 
This experiment is on a more extensive scale than the corresponding one at 
Peradeniya, and consists of two plots: one (A) of 17 acres planted in 1909, 
and the other (B) 6i acres planted in 1908. Plot (B) acts as a control, and 
has not been cultivated, but only weeded ; (A) has had water turned on about 
twice a year to soften the ground before ploughing. 

At Chtlaw (Semi-Drv Zone).—The influence of the principal manurial in¬ 
gredients, and of cultivating the land and keeping it stirred with the hoe 
(dry-farming) upon a plantation in full bearing on rather poor soil. This 
ground, which is 15 acres in extent and divided into 13 plots, was established 
in 1914. 
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Al Ncgomho (Wet Zone).—The effect'of the principal manuring ingre¬ 
dients, in combination upon the up-bringing of a young plantation on poor 
sandy soil; 10 acres of land divided into 10 plots ; trees planted in June, 
1912; manures applied in June, 1914. This experiment is being conducted 
by Mudaljyar A. E. Eampaksh at his own expense under our direction. 

At Pilakamle , near Kunmegala (Wet Zone).—The effect of the principal 
manurial ingredients upon young trees in bearing (15 years old) ; 11 acres 
divided into 1 acre plots. This experiment was established under our advice 
by Mr. C. E. Collin, of the North-Western Rubber Company, Ltd., in 1914. 

Available Results .—Only in the case of 8 and 11 have the experiments 
been conducted over a sufficient length of time to permit of results being 
accepted. At Maha Iluppalama the effects of cultivation may be studied in 
three respects, namely, that of yield o' nuts, of early bearing, and of quality 
of nuts, asset out in Mr. Hakbord’s report.* The 17 cultivated acres are 
bearing in six years at the rate of 11 .j nuts per tree ; the (){> acres uncultivat¬ 
ed but weeded, at the rate of 2\ nuts per tree in seven years ; the proportion 
of bearing trees are respectively 29 and 12 per cent; the number of nuts re¬ 
quired to produce a candy (560 lb) of copra 1,239 and 1,510. These results 
are without doubt of considerable value to coconut planters in dry districts, 
as they demonstrate that with intelligent husbandry the effect of a long dry 
season can be counteracted. 

The old trees at Peradeniya, which have been under experiment, shed a 
large proportion of their nuts in the immature state, which, of course, were 
useless for copra, not an uncommon habit with old trees or trees on poor soil. 
The result of manuring and cultivation was to raise the yield from an aver¬ 
age of 26 good nuts per tree in 1911 to 30 in 1913, the unmanured plots de¬ 
clining from 27 to 23. The number of immature nuts also shewed a rise on 
the manured plots as might have been expected. Other results were the 
poor effect of nitrate of soda and of common salt on the yield of nuts, and the 
good effect of potash. The experiments also showed that ploughing twice a 
year was as beneficial as manuring. 

CONSERVATION OF MOISTURE IN THE SOIL. 

1 have referred to some results that have been obtained at Maha Ilup¬ 
palama with a young coconut plantation by keeping the land cultivated and 
not allowing it to cake. This subject is of the utmost importance to all plan¬ 
ters and cultivators in Ceylon. The diawback to Chilaw and to some other 
parts of the Island is a long dry season, through which coconut trees struggle 
with their crops with difficulty. The lain that falls is sufficient in quantity 
but is badly distributed. The problem of how to provide moisture for the 
palm during the dry season is the urgent one in these regions, and over¬ 
shadows all others. It should receive the closest attention on the part of 
those responsible for the management of estates. The problem is connected 
with the treatment of the land, which will differ in different localities. But 
the management of his land should claim the study of the planter quite as 
much as of the farmer in England, who knows that clay soils require different 
treatment from loam, and light from heavy. The problem of conserving the 
moisture of the soil may be summed up in an expressive phrase used to me by 

* See Report of the Manager, Dry Zone Experiment Station , p. 150. 
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a visitor to Peradeniya, who referred to it as “kraaling the rain.” First get 
vour land into such a condition that the maximum amount of rain can enter 
it. Having kraaled your rain, maintain the land in such a condition that the 
hulk of the water cannot escape, except through the roots of the trees of the 
plantation. This is what is understood by dry farming. It is receiving more 
and more attention in Ceylon.— Annual Report of the Director of Agri¬ 
culture, Ceylon, 1914. 


RHINOCEROS BEETLE FUNGUS. 


Mr. G. Bryce, who has charge of the experiments on this subject, re¬ 
ports as follows:— 

Cultures of this fungus, Meiarrhizium anisoplioe (Metsch) were brought 
to Peradeniya by Dr. Friederichs of Samoa. Four fungi were tried in cul¬ 
ture: one obtained in the Philippines, the second in the Malay States, the 
third in Hawaii, and the fourth in Samoa. No growth was obtained from 
the last two. A further supply of spores of the Samoan fungus was sent to 
Peradeniya by Dr. Friederichs at a later date. This also failed to grow in 
culture tubes. The Philippine and Malay fungi have been kept established in 
pure cultures at Peradeniya. Laboratory experiments with these two fungi on 
the larvae of the rhinoceros beetle show that they are parasitic on the lame 
but do not attack larva* which are well grown and are kept under conditions 
nearly approximating their normal environment. Field experiments with the 
fungi in breeding traps for rhinoceros beetle are still in progress.— Annual 
Report of the Botanist and Mycologist, Ceylon, 1914. 


coconuts at maha iluppalama. 


The plantations at Maha Iluppalama have made satisfactory progress 
during the year. The plots A and B referred to in this report consist of the 
following :— 

Plot A.—17 acres of 6-year-old trees (ploughed and harrowed and 
growing on irrigable land). 

Plot B.—acres of 7-year-old trees (not ploughed and harrowed and 
growing on unirrigable land). 


Number of trees per acre for all plots : 72. 


Crop Returns .—Yield of nuts per tree per annum :— 


Plot A. 

Calculated from 10 
yielding Months. 


Plot B. 

Calculated from 9 
yielding Months. 


1913 ... 3 ... 0*5 

1914 ... 11*5 ... 275 


These yields are based upon the total number of trees, including those 
not yet in bearing. 

Copra Returns .—Calculating from the yields of the first seven months* 


* Owing to the rainy season the copra returns of the last five months were not available 
wheii this report was drawn up. 
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of the year 1914, the number of nuts required to produce a candy (560 lb.) 
of copra has been in the case of Plot A 1,239, and in the case of Plot B 1,510, 
with an average of 1,257 from the combined plots. The copra was well 
reported upon by Colombo brokers, and fetched top prices at the sales, in 
March Rs. 84 and in December Rs. 70 per candy. 

Census of Trees .—The annual census of trees which have arrived at or are 
approximate to the yielding stage was taken in June, 1914, and the following 


figures were obtained 

Age. 

Yielding. 

Hearing. 

Flowering. 

Plot A ... 

6 years 

... 337 .. 

. 355 

103 

Plot B ... 

7 years 

43 .. 

54 . 

30 


Beetle Traps .—Traps consisting of pits excavated and tilled with pieces of 
plantain stems, coconut stems, and other decaying vegetable matter, and 
covered with a layer of soil, the whole kept in a moist condition, were 
established in all the plantations. They proved useful in controlling the 
numbers of the black rhinoceros beetle.— Annual Report of the Manager, 
Dry Zone Experiment Station, 1914. 


“GRAY BLIGHT” OF COCONUTS. 


Towards the end of the year complaints were received that “gray 
blight,” the leaf disease caused by Peslalozzia palniaruni , was more prevalent 
than usual. This disease is always prevalent to some extent on palms, tea, 
cinnamon, etc., and, except in the case of very young plants, does little 
damage. It is more abundant after the monsoon rains, and, being much more 
vigorous as a saprophyte than a parasite, it particularly affects palms which 
from any cause are in a condition of reduced vigour. It is now recognized 
that cultivated trees suffer much less from this disease than those which are 
not cultivated, and therein lies the remedy. Treatment with fungicides is 
obviously impossible, except in the case of very young plants.— Annual 
Report of the Botanist and Mycologist, Ceylon, 1914. 


THE CHILAW COCONUT TRIAL GROUNDS. 


The Editor of the Tropical Agriculturist. 

Dear Sir, 

The account of the meeting of the Experiments Committee held on the 
5th instant at “ The Manor,” Chilavv, as supplied to the Observer by a Chilaw 
correspondent, is not authentic and is therefore not quite accurate. 

Mr. N. J. Martin not Mr. Schrader stated that the plot chosen was, as 
regards bearing, about the worst on Millicent Estate. 1 his does not, in my 
opinion, indicate want of fertility of the soil, but absence of its proper culti¬ 
vation. The objection I took to experiments being conducted on fertile soil, 
at a previous meeting was, because it did not want long and costly experi¬ 
ments to prove that such soils could be made to yield handsome returns. I 
suggested that poor, hard, gravelly, or cabooky soils, on which coconuts now 
yielded little or no returns, if scientifically cultivated and made to yield good 
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crops, would attract more attention and be more profitable as object lessons, 
than experiments on fertile soils. I voiced this opinion at Peradeniya too 
and met with the support of all interested in coconuts. Mr. Lynk did not 
say “ that it would be no use experimenting on utterly bad soil of which 
nothing could be made.” He explained that the object of the present experi¬ 
ments was to find out the most suitable manure for coconuts and that he 
quite understood and sympathised with the suggestions I made and would 
endeavour to give effect to them. 

What is meant by,the experiment plot being “close to the residence of 
Mr. Martin, the most experienced Planter in the District ? This is a 
guarantee that no experiments will be ‘allowed’ which are not practicable to 
the ordinary Coconut Planter.” The general belief is, that ihe experiments 
sub-committee decide on the experiments after much discussion and con¬ 
sideration. 

The successful cultivation of coconuts on poor, white, sandy soils has long 
passed the experimental stage. The experiment on Mcdaliyar Rajapaksk’s 
estate is to find out the most suitable manure to bring plants on such soils 
into early maturity and bearing. 

Truly yours, 

A. W. BEYEN. 

What about irrigation? Is it “practicable to the ordinary Coconut 
Planter ? ” 

Negombo, 10th August, 1915. 


A PEST OF COCONUTS. 


(BRONTHISPA FROGATTI ) 

Mr. W. de Coi rcy Browne, of Kindar Estate, Hawthorn Sound, 
Solomon Islands, writes to us as follows -This method [application of kero¬ 
sene emulsion] of dealing with the pest has been generally discontinued for 
some considerable time in favour of “ cutting out.” It was found that simply 
using a wash or spray gave no definite results as the attacks of this pest 
are practically confined to the unfolded or partially unfolded leaf .'-pathe. 

The treatment now in general favour is by recourse to the knife—cutting 
out all the affected portions—thus removing beetle pupa* and eggs. The 
cut away portions are carefully collected by the boys employed on this work, 
handed over to one of the white staff at the end of the day for examination 
and then burnt. In addition, after cutting out has been accomplished a wash 
of arsenate of lead in combination with Bordeaux or any other wash for that 
matter is applied. If this treatment is systematically carried out the pest can 
be almost eliminated, or at any rate, checked so far, that harmful results are 
practically nil. With trees badly affected the cutting out causes rather a 
ragged appearance but otherwise apparently does not affect the tree in any 
way. Trees that have been systematically cut out for years show just as 
vigorous growth as trees that have been free from the pest. The attacks of 
the pest are not confined to trees of any particular age— plants in the nursery 
are just as liable to attack as old bearing trees, 
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RUBBER. 


NODULES IN HEVEA. 


Mr. G. Bryce, Assistant Botanist and Mycologist, w ho has been occupied 
with the investigation of nodules in Mecca, reports as follows:— 

The work undertaken early in the year yielded confirmatory evidence of 
the results originally obtained by Bateson in the F. M. S. In the great 
majority of nodules examined there was a central core of latex tubes contain¬ 
ing caoutchouc. With these occur a lew layers of cells of the original cortex, 
some of which have a dark brown or blackish compact content. Similarly 
coloured streaks occur apparently in intercellular spaces. A few nodules had 
no discernible central core of latex tubes. The walls of the latex tubes ai d 
accompanying cortical cells give the lignin reactions with various stains. 
The brown discolouration appears to be due to a tannin which has undergone 
some change ; it is insoluble in 90 per cent, alcohol, and resembles somewhat 
closely the product formed by the action of potassium bichromate on the 
tannin in normal Hevea bark. 

Nodules were collected from an untapped, healthy tree on the Experiment 
Station, Gangaruwa. These had no central core of latex tubes with their 
accompanying cortical cells. 

On an old Hevea tree in the Royal Botanic Gardens, Peradeniya, dead 
nodules were found in process of being shed in the dead scales of bark still 
adhering to the tree. Other nodules were observed in living connection w ith 
the cortex at only one small point of their surface. This would indicate that 
nodules are in certain cases shed in the normal shedding of bark. 

The conditions leading to the formation of nodules in Hevea bark are still 
obscure.— Annual Kept, of the Botanist and Mycologist, Ceylon, 1914. 


TREATMENT OF YOUNG RUBBER 
PLANTATIONS. 

On the “Hilltop" (11 acres) and “ Hillside” (7 acres ) plantations the 
trees are now 18 months old. and have responded remarkably well to mulching 
from the interplantcd Ttphrosia camhda sown 2 feet by 2 feet (6 lb. per acre). 
The bushes have been cut every two months to one foot from the ground, 
yielding about 3 tons per cutting or 18 tons per year. 

Plots 73 to 76 (2 acres , planted in avenues ot 40 feet by 15 feet by 

15 feet (112 trees per acre), trees 18 months old, have been kept well disc- 
harrowed during the dry weather. Crolalana in can a sown in drills in June 
has been cut and mulched to the trees after forking round each. Plot 67 
( 1 acre) has been planted in June, 1914, with two-year old stumps from seed 
from old Peradeniya trees, in dynamited holes 33 feet by 33 feet and kept 
mulched with dadap and Tephrosia Candida. 
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Plot 140 A (1 acre), behind the plant-breeding cage, planted in June, 
1914, 33 feet by 33 feet in dynamited holes with two-year old stumps from 
No. 39 tree at Henaratgoda, a tree marked as a good yielder. The land being 
infested with Cora grass, sweet potato was sown to smother it out. 

Plot 140 B (1 acre), tree 18 months old, planted 33 feet by 33 feet from 
stumps raised from seed of a black-seeded variety at Henaratgoda, mulched 
with Tephrosia candid a and jungle stuff. 

Plot 140 C trees 18 months old, planted 33 feet by 33 feet (half an acre) 
from stumps of a small-leaved variety at Henaratgoda. Mulched with 
Crotalaria incana . 

Plots Hand 15 of two-year old trees from No. 2 tree at Henaratgoda 
have been kept disced in the dry weather, and planted with Indigofera arrccia 
in June, which has been twice cut and mulched to the trees. —Annual Kept, 
of the Manager, Experiment Stn., Peradeniya, 1914. 


PARASITE OF PRICKLY PEAR. 


In January, 1913, Dr. T. H. Johnston, Lecturer in Biology at the 
University of Queensland, and Mr. Henry Tyron, Government Entomologist 
and Vegetable Pathologist of Queensland, visited Peradeniya to inquire into 
means used to destroy the prickly pear. They discovered at Matara the 
Ceylon wild cochineal insect (Coccus imiicus ) feeding on some prickly pear 
(Opuntia monocaniha ), which the inhabitants stated used to exist in great 
quantity, but for some reason which they could not explain was disappearing. 
They procured specimens of the plant and parasite, and a little breeding 
farm was established at Henaratgoda. At the same time the Northern 
Province prickly pear (Opuntia dilJcnii) was also planted. The insects 
established themselves on Opuntia monocantha , and two boxes of plants 
carrying a quantity of the scale were despatched to Brisbane early in 1914. 
At the time of writing the little patch of Opuntia monocantha has been 
almost exterminated by the parasite, but all efforts to establish it on Opuntia 
dillcnii) have proved unavailing. —Annual Report of the Director of 
Agriculture, Ceylon, 1914. 


THE OUTLOOK FOR TEA. 


The demand for tea is increasing everywhere and growers are looking 
forward to particularly bright times. Already a large tea consuming country, 
Russia, will probably use more tea as a substitute for vodka. But apart from 
an increased demand from countries which hitherto have not absorbed large 
quantities of tea, a big consumption in the home market is virtually assured. 
The requirements of the Army alone are enormous, while the needs of the 
civilian population continue to grow. Although tea promises to be much 
dearer than it has been during the past few years, it is still, perhaps, the 
cheapest and most stimulating beverage obtainable, and its popularity is cer¬ 
tainly not on the wane among the masses of the population:— The 
Gardeners 1 Chronicle. 
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COFFEE. 

-- 

WILD COFFEE IN ABYSSINIA. 


Coffee occurs in three main regions in Abyssinia, viz., in the East, in 
the South, and in the West, over which the climate is practically the same. 

Jn the East, round the old Egyptian garrison town of Harrar, there are 
a few plantations established by Europeans, but the bulk of the coffee comes 
from bushes growing wild. The coffee bush in this region grows at an 
elevation of between 3,000 and 4,000 feet. 

In the South, in the Arussi and Jimma districts, the coffee is unculti¬ 
vated : it is found at an elevation of about 5,000 feet. 

In the West, on the Western margin of the plateau, coffee occurs abun¬ 
dantly at an elevation of 6,000 feet. 

There are no meteorological records obtainable for Abyssinia: outside 
the usual rain-gauge and thermometer found in the compounds of European 
houses in Adis Abeba the capital, there are no instruments in the whole 
country. The rainy, season lasts from June to September, and in intensity 
rivals the South-west monsoon in Ceylon. October to March is the dry 
season; April and May are showery. Abyssinia forms part of the East 
African plateau: Southern Abyssinia is built up of igneous rocks, whose 
decomposition has yielded a rich laterite soil. 

The coffee bushes occur in open park country, amongst tall trees, 
mostly evergreens, under whose shade the coff ee bushes are most numerous. 
The soil is covered with grass in open spaces, where the coffee bushes are 
wanting, and affords good grazing for cattle. 

The coffee crop is the monopoly of the Abyssinian Government, who 
sell it to Greek traders. These latter buy at about 2\ Maria Theresa dollars 
per frasula of 37i lb.: this is equivalent to £0. 14s. Off. per hundredweight. 

The coffee crop from the Eastern side is exported through the French 
port of Djibouti, and put on the market at Mocha as “ Long Berry Mocha.” 

The Western crop was formerly shipped down the River Sobat and 
River Nile to Khartoum and thence exported to Europe through Port 
Soudan. Merchants found, however, that they could obtain a good price 
in the local market at Khartoum and the Abyssinian coffee is now ousting 
Brazilian coffee. The Abyssinian bean seems to make a more oily coffee, 
which is preferred by the natives to the coffee made from the Brazilian 
bean. 

G. BRYCE. 


FUNGUS DISEASE OF COFFEE IN 
PORTO RICO. 

For leaf rot (Pellicularia kolcrogu) there has been found no really satis¬ 
factory method of control. The benefit of repeated sprayings with Bordeaux 
mixture is lessened by the fact that the fungus is not all killed even by 
repeated sprayings, enough remaining to re-infect the trees after a time. 
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For a leaf spot (SlilbclUt flavida) Bordeaux mixture is really effective, 
and it may be recommended to prevent the disease from extending to 
healthy and productive plantings. 

Cercospora spot of the berries, which causes the more badly affected 
berries to be pulped with difficulty, and also injures the grain to some 
extent, is to be prevented in its worst form by providing sufficient shade, 
which by rendering less harmful this and other sources of injury to the grain 
decidedly improves the quality of the output. 

The root disease may be prevented from spreading by ditching, this 
being preceded by the removal and destruction of vegetable debris, diseased 
trees, and stumps. It is apparent that the addition of unslaked lime, sul¬ 
phur, and some other substances to the soil prevents the growth of the 
fungus causing the disease. 

Importance is to be placed on the use of preventive measures to keep 
the still healthy younger plantings in good condition rather than on 
attempts to exterminate the diseases among the older trees.— Bull. No. 17, 
Porto Rico Agric. Expt. Stn. 


COFFEE IN CEYLON. 

There has been a larger demand for Robusta coffee seed than we have 
been able to meet. 

The Robusta plot has been severely attacked with green scale (i'ocos 
viridis), but this pest has been kept well in check by spreading the fungus 
Cephalospoiiinn lecanii by taking infected leaves and pinning them on to 
branches infected with the scale. Hcmileia vastalrix also made its appear¬ 
ance, but does not seem to do much serious damage to Robusta, as it does to 
Caiicphora , Liberian, and Arabian coffees. Die-back of the branches 
(Culletotrichum iiuarnatum , Zimm.) is also present. 

The small plot 140C, of Robusta, planted out in October, 1913, without 
shade, has made very slow growth, and has been severely attacked both by 
green scale and Hcmikia. Half the plot has been sprayed and half un¬ 
sprayed to watch the effects. 

The plot of Liberian coffee, which was so badly infected with scale and 
leaf disease as to be a source of continual infection, has been uprooted and 
burnt and young Robusta plants planted out in its place under the shade of 
the old Lcucama glauca trees. The plants arc thriving, and no disease has 
made its appearance. 

The hybrid coffee round the show plots seems to have thrown off its 
diseases, partly no doubt due to the spraying and to the intensive cultivation 
given to it. The trees are bearing in consequence a heavy crop. 

The Uganda coffee bushes have been attacked by the green scale, but 
having become self-infected with fungus (Cephalosporium lecanii) the scale 
has all been killed out. This is interesting, as it was supposed the fungus 
only thrived under shade and in a damp atmosphere, whereas these bushes 
have no shade whatever.— Ann. Kept, of the Manager, Expt. Stn., 
Peradeniya, 1914. 
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RICE. 

PADDY IN THE MANNAR DISTRICT. 


The District of Mannar is interesting because it has not fallen into the 
severe decadence that its neighbouring districts—the Vanni districts have 
succumbed to. 

“ I think it is wonderful,” wrote Mr. I3oakk in 1888, “considering the 
excessive taxation in the earlier years of the century, the unhealthiness of the 
district, the frequency of cholera introduced from India, the defective means 
of irrigation, and the variableness of the rainfall, that the industry [paddy] 
has not altogether died out. Nothing could have withstood the oppression 
by man and the persecution by nature but the great love of the people for 
their land and the fertility of the soil.” 

On the other hand, it must be remembered that the district is in a very 
backward state due largely to the unhealthy climate and a small inconstant rain¬ 
fall which has hitherto prevented the land from being more densely peopled. 
'Phis is rellected in the character of the people who are not thrilty ? The 
social economy of such a community is very simple. Fanning is not looked 
upon so much to make profits as for the production of the neces¬ 
saries of life enough merely to maintain a family in reasonable comfort. If. 
therefore, a man needs about 48 bushels of paddy for his own consumption 
he sows only that extent of land which on harvest will satisfy his needs. 

In physical features the district is ideal for the development of a rich rice- 
tract. It consists of a level plain with a fertile soil intersected by rivers that 
slope gently east and west admirably adapted for canalization. 

The cultivation of paddy is taken up under Giant’s Tank and connected 
works. The houses of the villagers adjoin the paddy fields, some of them 
have small plots of garden produce or these may even be planted up with 
coconuts. 

The tanks, seldom if ever, are more than half full; this necessitates a 
restriction of the area that can be cultivated during the dry season and results 
in grievances between those w ho can cultivate their lands and those who 
cannot. 

At present, the villagers have to contribute in labour according to the 
extent of the land they own, but they prefer to commute their labour for a 
money payment. Wandering gangs of Indian coolies do all the earthwork in 
shaping, sloping and building the bunds. Sub-inspectors of Irrigation super¬ 
vise this labour as well as other matters concerning irrigation. A scheme 
devised so as to secure an Agricultural training for these men should prove 
of great benefit to the cultivators. 

The rainfall of the district is about 35 inches or under, mainly in the 
North-East monsoon, when about three-fourths of the total rain falls in the 
last three months of the year. 



158 


[September, 1915. 


Agriculturally, the year is divided into two seasons:— 

1. Sirupokant .—The dry hot season extending from June to September 
when a three-month paddy is raised. 

2 Kalapokant .—This extends from October to May and a five-month 

crop is generally taken. 

The raintall is insufficient to mature the paddy crop and irrigation is 
hence necessary to tide over the breaks in the monsoon. 

Manvari fields or fields cultivated with rain-water only are seldom, if 
ever, met with. 

There are two methods of cultivation depending to some extent on the 
nature of the soil. 

1. PULUTHI CULTIVATION. 

This is generally practised on sandy soils which are considered less fertile. 
Agricultural operations begin after April. Sheep, goats or cattle are folded on 
the land for about ten days, They graze on the stubble of the previous crops 
together with the grasses and weeds that generally over-run the fields. The 
land is ploughed twice with the ordinary indigenous wooden implement and 
once after every shower of rain. This type of cultivated fallow is kept on till 
September when at the sign of rain the seed is broadcasted on the land and 
the soil ploughed once. The seed rate is heavy being about 2 j bushels to 
the acre. 

In October which is a rainy month irrigation is rarely needed. 

In November, irrigation is necessary about once in ten days. 

From December to February the cultivators are compelled to become 
active. Irrigation is necessary about once every week; weeding is a very 
laborious operation and has been estimated to cost about Rs. 9 per acre. A 
notorious weed is a variety of Panicum crus-galli (S, Wcl-tnarukku ; T. Koli~ 
chudan pullu) which grows rapidly and tillers excessively choking out the 
paddy plants. 

In March the land is gradually dried as the crop comes to ear and in the 
latter half of the month harvesting operations commence. 

The variety of paddy preferred for this season is Palasitheri, It is a big¬ 
grained white variety and takes five months to mature. The yield is on an 
average 10 to 15 fold. This variety finds a better market in Jaffna than in 
Mannar. It commands an average price of Rs. 2 per bushel in Jaffna and 
Rs. 1/75 in Mannar. The trade is mostly in the hands of Moormen who 
contrive to secure a large portion of the crop by lending out money and seed 
paddy to the cultivators at high interest. 

Other varieties grown are Elankalayan, Motakaruppan and Panankalayan. 
They all mature in about five months. 

2. TWO CROPS A YEAR. 

This type of cultivation is done on fertile clayey loams. The preparatory 
tillage for both the crops is always on land that has first been irrigated and 
the seed is thus broadcasted in the mud. The land i§ ploughed and puddled 
three times, levelled with a plank and the seed broadcasted at the rate of 
about 2\ bushels per acre. 

/The significance of this is seen when we understand that the rains after 
sowing are so heavy as to spoil the germination of the seed; making it 
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necessary to sow two or three times over, thus involving extra expenditure as 
well as encroaching on the too limited growing season. 

Since the floods in the Aruvi-ar come before the rains in Mannar, it is 
possible to utilise the water in the Giant’s Tank and other minor tanks to 
irrigate the land and strengthen the seedlings before the disastrous rains 
come on. This method of cultivation is thus likely to supersede puluihi 
cultivation. 

For the Kalupokam season, operations begin in November and the after- 
tillage is similar as described before. Manuring or the folding of cattle on the 
land are very seldom practised. It depends largely on the means of the 
cultivator. 

For the Sirupokam season, the problem of manuring becomes acuter ; 
April is generally a busy month as the paddy has to be carted, threshed and 
disposed of or stored. There is no time left to fold cattle on the land and it 
is only the well-to-do cultivators who can cart cattle manure on to their fields. 
Otherwise, unless time can be found to fold cattle or goats on the land, 
manuring is never practised. 

Sowing operations begin in May after the land has been puddled as de¬ 
scribed above and the crop is harvested at the end of July. 

The variety of paddy taken at this time is a coarse-grained red variety 
known as Seenaddt; it is a three-month paddy and at the time commands the 
best price in Mannar where it is preferred even to Pa Iasi t fieri. The price in 
Mannar is about Rs. 2 per bushel when Palasithcri is sold for Rs. l/75 per 
bushel. 

Another variety, Murugan , gives a better yield but it needs one more 
irrigation and thus holds the ground for about a week or ten days longer. 

The yields ot these three-month varieties are about ten-fold when man¬ 
ured. This is rarely obtained and 5-7 fold may be said to be the average 
yield. 

H. L. VAN BUUREN, Jr. 


STORING RICE IN JAPAN. 

To the Editor of the Tropical Agriculturist. 

Dear Sir, 

In reply to Mr. Jas. F. Keddik’s enquiry on the subject in the Tropical 
Agriculturist of May, 1915, allow us to state how the rice in husks are 
stored here in Japan. 

We keep the rice packed in straw bags tied up with straw rope, in a well 
ventilated shed* and piled upon blocks so as to allow a current of air to pass 
through underneath. In this manner rice in husk keeps immune from insects 
and is prevented from getting mouldy. The tighter bound the better; if 
loosely bound climatic conditions may affect the contents. 
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Bamboo basket plastered with clay and cow dung as mentioned by him 
is. we think, liable to dampness. Tough paper lining would be a far better 
insulator against atmospheric influence. 

The straw bags and rope one can easily make on the spot where rice is 
produced. Any further information can be obtained from us. 

Yours faithfully, 

The Yokohama Nursery Co., Ltd., 

S. ItDA, 

Yokohama, Japan, Manager. 

Jul v 10th, 1915. 


PADDY CULTIVATION IN CEYLON. 


There has been no striking extension in the cultivation of paddy, though 
official statistics indicate that the area is increasing. 

Proposals made in various quarters to take up cultivation under the 
tanks and effect a settlement either of Sinhalese or Tamil labour have not 
materialized. At the suggestion, however, of the Ceylon Planters’ Associa¬ 
tion, a few preliminary trials in growing Indian rice suitable for Tamil cooly 
labour were begun last rnaha season at Maha Iluppalama, Auuradhapura and 
Nalanda. 

The term “cooly rice” as used in Ceylon is not very definite, since the 
rice that coolies consume in India is not what they usually get on Ceylon 
estates. 

In a letter from the Deputy Director of Agriculture, Madras Presidency, 
that officer reports that no varieties of the names which are so familiar in the 
Island as cooly rice (soolai, kallunda, etc.), are known in Southern India, 
whence most of our estate labourers come. He adds : “ I know what the 
labouring classes here eat, but what they get is more a matter of necessity 
than of taste. The Tanjore cooly, for instance, who gets grain wages, 
usually gets kuruvai or ottadam, both coarse varieties, which do not digest 
quickly, and are suited to hard manual labour and a bare living wage.” 

It would thus appear that the rice (imported from Bengal and elsewhere) 
which the Indian cooly is given here is one of the conditions of service in 
the Island which he duly appreciates "and is probably attracted by. 

If an approved syndicate of capitalists put forward a business proposition 
for the cultivation of paddy under tank irrigation, the easiest possible terms 
should, I think, be offered to open the way, if possible, for the colonization 
of the extensive areas under Giant’s tank (with 20,000 acres inigabie), 
Kalawewa (17,000), Minncri (9,000), Nachchaduwa (6,968), etc. 

The system of “transplanting” is slowly but steadily being taken up, and 
the practice of economy by this means as well as by thin broadcasting is 
calculated to effect an immense saving of seed. 

In some parts of the Island as much as five bushels of seed are used per 
acre. The ordinary sowing is two bushels, and what reduction could advis¬ 
edly be made on this latter rate is the subject of investigation. So far no 
definite conclusions have been reached, but the indications appear to be that 
sowings are much too heavy. 
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One of the chief reasons for thick sowing is no doubt that it is a means 
of suppressing weeds, which, especially in muddy fields, are difficult to deal 
with in the ordinary way. 

The system of manuring p addy by means of a green crop raised on the 
field to be afterwards turned into the soil has been demonstrated in the 
different Provinces, and its economy and efficiency have appealed forcibly to 
the cultivator. The Government Agent, Sabaragamuwa, is encouraging the 
practice of green-crop manuring in the Ratnapura District, where the improve¬ 
ment of the fertility of rice fields is much to be desired. 

Of introduced paddy muttusamba, Carolina and molagusamba are being 
cultivated regularly. The attention that has recently been directed to the 
subject of paddy cultivation, though not associated with any large practical 
scheme, has through the efforts of such agencies as the Agricultural Society 
and the Low-country Products Association, with the co-operation of indivi¬ 
dual landowners well known for their altruism, resulted in increased interest 
and greater faith in the possibilities of improving local methods of cultivation, 
so as to approximate our yields to those of other rice growing countries.— 
An’nhal Report of the Superintendent of Low-country Products and 
School Gardens, Ceylon, 1914. 


PADDY AT MAH A ILUPPALAM A. 

The trials at Maha Iluppalama this year have been conducted on the 
same lines as last year, namely, to compare the results obtained from the high 
and low rates of sowing 3- and 4-month paddy. In the maha season an 
experiment was put in hand with a 3-month paddy. The variety used was 
b ila-wi, and the trial carried out on 1-acre plots. 

Plot 1 was sown broadcast with 2 bushels of seed, plot 2 with l-£ bushels, 
plot 3 with 2h bushels, and plot 4 with 1 bushel. The results were rendered 
valueless owing to the depredations of pigs. The total yield from the four 
plots was 80 bushels of paddy. 

In the yala season another trial was carried out, also on 1-acre plots, in 
this case with a 4-month paddy. The variety used was sudu-wi. The results 
were :—1 bushel gave 27'1 bushels, ^ bushel gave 42 bushels, and J bushel 
gave 54^ bushels. It is noteworthy that in all our trials the lowest rate of 
sowing has almost invariably given the best results. 

With the opening of the new Experiment Station at Anuradhapura, work 
at Main Iluppalama Experiment Station is entirely devoted to the cultivation 
of coconuts and paddy.— Annual Report of the Manager, Dry Zone 
Experiment Station, 1914, 
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COTTON. 

-—- 

COTTON IN BRITISH COLONIES, 


Cotton growing in British Uganda continues to make progress. In 1914, 
ginned cotton exports from this colony amounted in value to £45,231. The 
Uganda cotton industry would become much more important were it not for 
the difficulties of transportation. The whole of the main crop for 1914 was 
of the Allen’s Long Staple variety. Cotton growing in the British East 
Africa Protectorate is not profitable, except along the banks of the Tana and 
Juba rivers where irrigation is possible. In the Lake District of the Nyanza 
Province the climate and soil are quite favourable to cotton growing and 
it will doubtless become quite an important industry. 

In Nyasaland the area under cotton cultivation by European planters 
amounted in 1914 to 25,097 acres, of which 160 acres were planted in 
Egyptian cotton and the remainder in the Nyasaland Upland variety. The 
total exports for 1914 amounted to 6,003 bales ol 400 pounds, as compared 
with 8,093 bales exported during the previous year, this decrease being due 
to the failure of the crop in some districts. During the same year native 
plantations produced 1,811 bales of 400 pounds as against 1,126 bales 
in 1912-13. 

Jamaica’s 1914 cotton crop was a failure, owing to abnormal climatic 
conditions. In 1913, the crop was valued at £4,000 and consisted of the Sea 
Island variety, being grown mostly by small planters in Vere. Following the 
failure of the 1914 crop, Jamaica planters are seeking for a more hardy 
variety of cotton for general planting in the Island. A perennial tree cotton has 
been introduced from Cauto in Cuba and has given good results. In the 
drier districts of the Island this Cauto cotton is expected to become the basis 
of a reliable cotton growing industry. Experiments have also been made 
with the Sakelarides and other Egyptian varieties of cotton. The Cauton 
cotton tree grows wild in South-eastern Cuba. 

In Fiji cotton growing was started in 1906, when the Lautoka Experi¬ 
mental Station planted seed of two kinds of Sea Island, one of which had been 
obtained from Barbados, the other from St. Kitts. Good results have been 
obtained, the yield of lint ranging from 252 to 311 pounds per acre. The 
cotton produced in Fiji is all medium staple, and therefore, more readily 
saleable than cottons of the finer staples, though having larger yields.— India 
Rubber World. 
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COTTON IN THE BRITISH EMPIRE. 


The following approximate estimate of cotton grown in new fields in the 
British Empire is taken from the Tenth Annual Report of the British Cotton 
Growing Association:— 

BALES OF 400 LBS. 



1908 

1900 

1910 

1911 

1912 

1913 

1914 

Gold Coast 

200 

200 

100 

100 

120 

100 

100 

Lagos 

5500 

12100 

5900 

5800 

8900 

14000 

13600 

Southern Nigeria 

200 

300 

300 

300 

270 

200 

150 

Northern Nigeria 

500 

400 

400 

600 

2600 

20(H) 

1000 

West Africa 

6400 13000 6700 6800 11890 16300 14850 

Uganda 

4000 

5100 

12000 

20000 

20000 

26000 

4200 

British East Africa ... 

300 

300 

400 

500 

900 

1000 

500 

Nyasaland and 
Rhodesia 

2100 

2800 

3400 

5300 

7200 

7500 

8000 


East Africa 

6400 

8200 

15800 

25800 

37100 

34500 

50500 

Sudan 

? 


15000 

21000 

15000 

14000 

20000 

West Indies 

7000 

6400 

5500 

6500 

6500 

7000 

6000 

Sundries . 

500 

500 

500 

700 

1000 

1000 

1000 

Total 

20300 

28100 

43500 

60800 

71490 

72800 

92350 


Approximate value 


. £330,000 £450,000 


£o0(i,000 £840,000 £052,000 £1,074,100 £1,104.750 


MANIOC AND GROUNDNUT MEAL. 

The addition of 4 lb. of good quality maize gluten feed to the basal 
ration of dairy cows was compared with 4 lb. of a mixture of manioc meal 
and groundnut meal in the proportion of 3 : 2. This mixture was found to 
be at least equal to the maize gluten feed, and to result in a gain of 3s. 4t/. per 
220 lb. of concentrated food fed owing to the cheaper prices of groundnut 
meal and manioc meal as compared with maize gluten feed.-— Journal of 
the Board of Agriculture. 
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FRUIT. 


PLANTAIN DISEASE IN CEYLON. 

The root disease of plantains recorded in the last report is still under 
investigation. A Fusarium has been found in the diseased plants, but it has 
not yet been proved that this is the cause. It has been demonstrated that 
the disease spreads rapidly to neighbouring plants. A leaflet on this disease 
was issued by the Agricultural Society. 

Another disease of plantains which occurred on the Experiment Station, 
Gangaruwa, was examined by the Assistant Botanist and Mycologist. This 
was primarily a leaf disease, the attack beginning at the margin of the leaf 
and spreading down the petiole. The older leaves were the first attacked, 
and from these the fungus spread to the younger. The disease was checked 
by cutting off and burning the diseased leaves. The fungus found was a 
Fusarium .— Kept, of the Botanist and Mycologist, Ceylon, 1914. 


PLANTAIN DISEASE IN INDIA. 

JEHANGIR FARDUNJI DASTUR. 

Since May, 1914, a disease of bananas, resembling in some external 
symptoms the Panama disease, has been under observation at Pusa. The 
variety that has been found to be the most attacked is the Kabuli or Bengali; 
Kanthali , Chini Champa , and Marlban are however not immune. 

The diseased plants, from a distance, look as if they were suffering from 
drought or bad cultivation. The lower leaves begin to turn yellow, 
generally from the margin inwards and ultimately become brown and 
shrivelled up, but the blades do not necessarily break down at the base of 
the stalk, and gradually this process moves up the trunk involving at times 
all the leaves. These symptoms are not always found whenever the disease 
is present, at least in its early stages sometimes the blade remains green 
long after the leaf sheath is attacked, and at times it turns brown without 
first turning yellow. The leaf sheaths lose their healthy colour, become soft 
and watery and the trunk splits lengthwise. In some cases the diseased leaf 
sheaths get separated from the trunk, especially at the base of the crown; 
in these cases the stalk of the leaf blade frequently breaks down. The 
outermost leaf sheaths of a healthy trunk are generally without leaf blades, 
the blades having been either removed or having withered away; the dried 
tops of these leaf sheaths seems to be a suitable breeding ground for this 
disease as the infection has often been first found at these places, the rot of 
the leaf sheath commencing from the top downwards. The inner leaf 
sheaths may become infected from the outer leaf sheaths. The newly 
diseased inner leaf sheaths show the point of infection by the presence of 
discoloured red or brown spots, which have a dark centre surrounded by a 
diffused lighter area. As these spots grow, the rotting of the leaf sheaths 
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begins and consequently the leaf blades turn first yellow, then brown and 
ultimately wither. That the inner leaf sheath may be directly infected by the 
diseased outer leaf sheath is probable from the presence of fructifying 
hyplue on the inside epidermis of the outer sheath. These hyplue bear 
Ccphalosfiorium spores ; in cultures they give Fusarium spores as well and 
this latter kind of spores is also at times found on the leaf sheath. Cultures 
from pieces of diseased parts, sterilised by flaming after soaking in rectified 
spirit, have given a Fusarium with a Cephalosporium stage* Sections from 
the diseased areas have shown the fungus not only in the wood cells, as 
found by Ashby* and DrostI in case of the Panama disease, but also in the 
cortex and Cephalosporium spores borne on short eonidia have been observed 
in some cells. The walls of the cells of the infected tissues usually take on a 
brown yellow, honey or vine coloured discolouration and the lumen of the 
cell is sometimes filled with an insoluble gum of the same colour. 

As a rule the trunk is first attacked, the disease proceeds inwards and 
may ultimately kill the plant but cases have been found in which the attack 
commences from the heart leaf. If the attack is not severe the growth of 
the plant is not checked. When, however, the heart leaf comes out from the 
centre of the crown some portion of its still folded leaf blade is found to be 
damaged. The diseased portions are brown or black in colour, they are 
unable to unfold themselves along with the healthy parts of the leaf blade, 
and consequently get torn to pieces. The area surrounding the diseased 
parts is chlorotic and almost white. The leaf bud enclosed by the heart leaf 
may completely escape infection. In other cases the attacked heart leaf is 
at times observed to come out of the green and healthy crown but it is 
twisted, crumpled and brown and its growth is completely checked ; white 
and pink ascervuli are found on it. These are the beds of Cephalosporium 
and Fusarium spores. The leaf buds enclosed within this heart leaf may also 
be attacked and their growth checked ; but, under favourable circumstances, 
the disease does not make headway and the growing point continues to grow 
and after a long time a new healthy leaf is observed arising from the crown. 

In some cases the growth of the plant is completely checked. Except 
for the absence of the central unopened leaf there is nothing unusual about 
the appearance of the plant, the crown leaves are green and healthy and so 
is the trunk. When such a plant is split open, it is found to be rotten at the 
core with the heart leaf a black, putrid, crumpled mass. The surrounding 
sheaths are also attacked. The retting has invariably been found to com¬ 
mence from the apex downwards, the infected portion being black and 
rotten. The soft tissues are destroyed leaving behind shreds of fibres; in 
advanced cases the rotten tissues give out a characteristic foul smell. From 
such an attack the plant, of itself, has not been found to recover ; but if the 
trunk be cut as far back as the healthy part the growing point puts forth new 
leaves. Of course the vitality of the plant is very poor and consequently it 
produces very poor fruits. 


* Ashby, S. F. Banana Diseases in Jamaica. Bull. Dept. Auki.. Jamaica, N. S. II., 
No. 6, 1913. 

t Dkost, A. W. The Surinam Panama Disease of the Gros MiHiel Banana. Bull. 
Dept., Agri„ Jamaica, N. S. II., No, 6, 1913. 
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In the Panama disease which has been found by Dkost* and Ashby t to 
be due to a Fusarium with a Cephalosporium stage, and m the Chinsurah 
disease reported by BasuJ to be due to the same genus, the attack in all 
cases is sudden and rapid, so that once the held is diseased it is soon com¬ 
pletely destroyed. This is not the case with the disease at Pusa. The 
progress of the disease is slow and it docs not always prove fatal. When a 
leaf is attacked the disease has been found to remain confined to some por¬ 
tion of the leaf and not to envelop the whole leaf ; in cases where the trunk 
is attacked, the disease may spread on to the whole trunk and ultimately 
may kill the plant but death occurs long after the infection has first been 
observed. Sometimes the disease is found to have ceased growing after 
having attacked almost the whole of the trunk. In this case the outer leaf 
sheaths are dry and leathery, their softer tissues being almost destroyed and 
fibrous tissues in shreds. The outer leaves are completely brown and 
leathery to touch. That the plant is not killed is evident from the pre¬ 
sence of one or 1w t o central new green leaves or from the presence of 
a fruiting bunch, if the plant be bearing. These fruits ripen normally but 
they are smaller in size and fewer in number. This condition is more parti¬ 
cularly applicable to the Bengali or Kabuli variety. When the top ol the 
trunk is attacked and the crown of leaves is destroyed the heart leaf in some 
cases instead of coming out from the centre of the crown breaks through the 
healthy part of the split trunk and comes out firm its side. The diseased 
parts of the plant wither and drop off; it continues to grow but remains a 
weakling and bears a fruit bunch with very few lingers. Not only has the 
heart leaf been found to emerge from the side of the trunk but the flowering 
stalk as well. The progress of the disease can be checked if the infected 
leaf sheath or leaf be removed in the early stage of attack. 

This disease does most damage when the stalk of the fruit bunch is 
infected, and it is remarkable that the attack is generally found on the upper 
surface of the stalk. If the stalk gets diseased in the early stage of its 
development the whole bunch is destroyed before the fruits ripen ; but they 
ripen normally if the attack is late. The diseased part is black, surrounded 
by a diffused purplish area. As this attack progresses the diseased part 
becomes soft and sunken, the cellulose tissues being destroyed, leaving 
behind strands of fibrous tissues. From tlie stalk the disease proceeds to 
the fingers. If the stalk gets attacked from within the trunk, it breaks at 
this point on account of the weight of the fruits even though the attack be 
not severe. Only in one or two cases has the attack been found to proceed from 
the tip of the linger inwards. The diseased tips are black and wrinkled and show 
a pinched-in appearance. Hyplue bearing Cephalosporin in spores have been 
found inside of these tips; in cultures they have produced the Fusarium stage. 

Two important and characteristic symptoms of the Panama disease and 
of the disease at Ghinsurah, which appears to be identical with the former, 
have not been found in the disease at Pusa. There is a sudden appearance 
of imperfectly developed leaves in the former. Such leaves have not been 

* Drost, A. VV. (Ibid). 

t Ashby, S. F. (Ibid). 

tBAsn, S. K, Report on the Banana Disease in Chinsurah. Quat. Joukn. Dept, 
Agri., Bengal, IV., No. 4, J911. 



September, 1915 .] 


167 


found till now on the affected plants at Pusa. Again at all stages of the 
growth, if a head of a “ sick ” tree be cut it will be found to be diseased. 
In nature the head or the “ yam ” has not been found to be attacked at 
Pusa except in rare cases when the whole of the leaf sheath is completely 
rotten and the disease then travels from the base of the leaf sheath to the 
head. Here the disease has always been found to travel from the top down¬ 
wards and not from the yam upwards. Whether this disease is present in 
many other places is not known but it was found during a short visit to 
Muradabad last year. 

Inoculation experiments with pure cultures taken from diseased parts 
have given positive results. Suckers of Kabuli or Bengali variety were 
inoculated with pure cultures of the fungus. The outer sheath was inocu¬ 
lated through a wound made by a sterilized knife. The outer leaf sheath of 
another sucker was inoculated at the point where the blade had withered 
and fallen off. The effects of the inoculation were seen within a week. 
The inoculated leaf sheath began to rot ; the rot spread downwards and 
inwards and the heart leaf broke through the side of the trunk. From the 
rotting part Fusarium liyphae and spores were found. In another case the 
tip of the heart leaf was nipped and then inoculated. When the heart leaf 
grew out of the protecting petiole it was only partly able to unfold itself. 
The portion where the inoculation had taken effect was black and shrivelled 
up, and remained unopened. 

Inoculations by injecting with a hypodermal syringe Fusarium spores 
suspended in distilled water have been successful; in one case the heart 
leaf was hidden in the centre of the trunk when the injection was made, so 
it was got at by introducing the needle through the base of the outer leaf 
stalks. When the heart leaf opened, the midrib and some parts of the blade 
were found to be injected. That the inoculation ot the midrib was success¬ 
ful was evident from the presence of purplish longitudinal streaks originating 
from the injected portion. This discolouration extended to the whole cir¬ 
cumference of the midrib for a couple of inches below and above the place 
of inoculation. About a fortnight after the inoculation the midrib was cut 
through this discoloured portion and the tissues were found to be rotting. 
Microscopic examination showed the presence of Fusarium hyphre and dis¬ 
coloured cells Idled with some insoluble gum, as in the case of naturally in¬ 
fected tissues. The margins of the puncture made by the needle on the 
blade were brown, and surrounded bv a chlorotic area when the leaf had 
just opened. Sections made from these portions showed the presence of 
Fusarium hyphae and purplish or brown coloured gum in cells. 

The underground stem has also been successfully inoculated. A small 
piece was removed from the head underground ; mycelium from a pure cul¬ 
ture was introduced in the cavity and the piece replaced in position. After 
a month the inoculated plants were dug out and the infection was found in 
all stages of progress. The badly infected area was a brown putrid mass ; 
the newly infected tissues at a distance from the seat of infection were firmer 
and wine red in colour. In cases where the infection had not advanced 
much the tissues near the point of inoculation were brown but firm, and the 
presence of the infection beyond this browning was noticeable in a section 
across the bulb as black or brown dots corresponding to the position of the 
vascular strands; in a longitudinal section these dots are seen as streaks 
criss-crossing one another. Unlike the Panama disease, the hyphae have not 
been found confined to the vascular tissues. 

From the preliminary study of the pure cultures obtained from the 
diseased parts it seems that this Fusarium with a Cepltalosporium stage differs 
from that studied by Ashby in pure cultures as the cause of the Panama 
disease— Agric. Journ of India, 
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CITRUS FERTILISATION EXPERIMENTS. 


The response to fertilisation was very prompt and the effect pro¬ 
nounced on both trees and quantity of fruit produced. 

In each plat given but two elements the leaves were smaller and 
lighter in colour than in those given a complete fertiliser. This difference 
in colour was not great in the grove at Bayamon, and was most pronounced 
in other groves during periods of drought. In the grove at Pueblo Viejo the 
colour was poorest in the plat given no phosphoric acid, and in the grove at 
Manati, where no nitrogen was given. 

The growth in the check plats was so slow and unsatisfactory that all 
except one were discontinued before the conclusion of the experiments 
Where but two elements were given the growth of both trunk and top was 
much slower than where a complete fertiliser was given. 

The appearance and growth of the trees in plats given a complete 
fertiliser were practically the same except that in a plat given nitrogen in the 
form of dried blood they were not as thrifty. 

The weight of fruit per tree harvested from the check trees was but 27 
per cent, of that from the trees given a complete fertiliser. 

Where records of yields were made, the crop from plats given a 
complete fertiliser was decidedly greater than where but two elements were 
applied. In one grove the gain in yield by plats given three elements over 
those given two was 80 per cent., and in the other 44 per cent. 

When but two elements were applied, the plats given no nitrogen gave 
the poorest yield. The plats given no potash bore more than the plats given 
no phosphoric acid or those given no nitrogen. 

The average weight of the fruit per hundred was heavier in the plats 
given no nitrogen than in those where phosphoric acid or potash was 
omitted. 

Where potash was applied in the form of muriate, the crop was heavier 
in one orchard and slightly lighter in the other than where applied in the 
form of sulphate. These differences are too small to indicate that for the 
quantity of fruit production one form of potash is superior to the other. 
No differences were noted between these plats regarding quality, flavour, or 
colour of the fruit. 

In the grove at Pueblo Viejo, where the element nitrogen was applied 
in the form of nitrate of soda, the yield was but 83*7 per cent, of that where 
an equal amount of nitrogen was given in the form of sulphate of ammonia. 
At Bayamon there was practically no difference resulting from the two 
treatments. 

The yield from the plat given nitrogen in the form of dried blood was 
but 75 per cent, of that where sulphate of ammonia was given. 

No marked difference in flavour of fruit was observed resulting from the 
application of different fertilisers. 

Differences in time of ripening of the fruit in fertilised plats, resulting 
from different fertilisers applied, were not apparent. The fruit ripened 
earlier in the check plat than in the fertilised plats.—B ull. No. 18, Porto 
Kicc Agric. Expt. Stn. 
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SUGAR CANE GROWING IN 

CEYLON. 

N. WICKRAMARATNE 

[Paper read before the Ceylon Agricultural Society , August 31 , 7 975.] 

Among the tropical food products that have been seriously affected since 
the beginning of the present war, is sugar. We in Ceylon, who depend on 
foreign supply for our requirements, have also been affected by the changes 
that have taken place, and, as a result, have to pay nearly double the 
price paid before the war. 

Our consumption is constantly increasing since our village population, 
who hitherto used jaggery, are now employing sugar more and more. 

Those who have an agricultural interest in the island have naturally raised 
the question whether Ceylon cannot produce sugar sufficient at least to 
supply the demand for the lower grades which arc used by the masses. 

Sugar cane is found growing in all parts of the island, but it is only in 
tlu Guile District that anv sugar is manufactured. The fact that cane grows 
well and that sugar is produced, albeit on a small scale, at a profit, gives ground 
for belief that it ought to be possible to meet the bulk of our own require¬ 
ments provided that both cultivation and manufacture are properly conducted. 

Sugar growing, it is true, was abandoned by European capitalists as non- 
remunerative ; but this was the case also with the citronella industry, which 
has survived in the hands of the local agriculturists. It is a coincidence that 
both the industries are confined to the Southern Province. 

There are seven sugarcane mills fworked by bullock power) in the villages 
in the valley of the Ginganga River, but all these mills are not at work. The 
Blue Book gives as 2 in 1912 and 5 in 1913, referring evidently to the 
number of the working mills. 

Ferguson's Directory gives the area under sugar cane in the island as 
20,000 acres, which can eventually be extended to 40,000 acres. Omitting, 
however, the area under sugar cane grown for the purpose of chewing, the 
total grown for sugar manufacture is probably not more than 400 acres. 

Messrs. Winters of Baddegama were'the last European capitalists to 
grow sugar on a commercial scale, since when the industry is in the hands 
of Sinhalese planters. 

Among the latter‘the late Mudaliyar D. E. A. Jayasjnha of Nagoda was 
the pioneer. He had sugar mills driven by steam power and made the 
business pay, but with his death the enterprise waned. 

In 1906, I made a report on this subject to the Ceylon Agricultural 
Society from which the following facts are culled :— 

Baddegama, Nagoda, Mapalagama and other villages situated on the 
banks of the Ginganga are the places where sugar cane is grown. The in¬ 
dustry was once the mainstay of the people where every patch of “ owiti ’’ 
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land was under this crop. The village cultivator delivers the produce of 
his held to the nearest mill where it is turned into sugar, a third being 
appropriated by the mill owner for the cost of manufacture. The first crop 
which is reaped a little over a year from planting was reckoned to return a net 
profit of at least Rs. 100 per acre. One or two later crops, raised from 
ratoons, are generally counted upon, but the amount of produce from such 
crops depends on the fertility of the soil and subsequent careful cultivation. 
There is a ready market for the crude sugar made on these mills, but cultiva¬ 
tion for sugar is for some reason or other declining. 

The cultivation of other paying crops, the inability to compete with 
foreign sugar and the absence of any encouragement to effect improvement in 
cultivation and manufacture, are probably some of the causes for this unsatis¬ 
factory state of affairs. 

But with the present rise in price and with encouragement from official 
sources there is no reason why the industry should once again be revived, and 
with advantage both to the grower and consumer. 

Ceylon imports sugar from Hong-Kong, Java, the Straits Settlements, 
Mauritius, India and other countries. Even Austria and Belgium used to 
export sugar to this Island. 

The following figures taken from the Blue Book show the amount of 
money annually going out of the Island for refined and unrefined sugar. 

Value of imports in 1911-12 ... Rs. 4,135,718*00 

„ „ 1913 ... Rs. 5,429,070 00 

The quantity imported in 1911-12 of refined sugar was 365,421 cwt., unre¬ 
fined 8,474 cwt. In 1913, refined sugar 527,378 cwt., unrefined 10,882 cwt. 

Taking a ton of sugar as the lowest yield per acre (though 2 and even 3 
tons are possible) and accepting Ferguson’s estimated area of 20,000 acres, an 
output of not less than 20,000 tons of sugar can be expected at present, if all the 
cane produced is utilized for manufacture. Taking the price per cwt at 
Rs. 10, the total value of the produce will be four million rupees. This will be 
doubled if the whole area of 40,000 acres is brought under cultivation. 

My object in this paper is to invite the attention of local agriculturists to the 
possibility of making sugar growing a village industry by adopting co-opera¬ 
tive methods- There is already in existence the system of co-operation 
between the grower and the mill owner, but this is more to the benefit of 
the latter. 

In India, especially in Mysore, the co-operative measures have given an 
impetus to the sugar industry. There we find co-operative societies working 
under special by-laws for increasing the output of the locally made sugar. 

The Government assists in purchasing machinery, selecting sites and 
erecting plants ; training men and supervising the work as well as giving 
expert advice, and above all lending money to be repaid by small instalments. 

We, too, now have similar advantages (which we had not before) under 
our co-operative movement which give financial assistance to such indus¬ 
tries, and it is for the people to avail themselves of these benefits and utilize 
tbfem for the common good of their fellow villagers. 
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There are sugar mills worked by hand power or bullock power suitable 
for village use, and others driven by steam power suitable for big capitalists. 
A small bullock power mill can be had from Ks. 100 upwards. A mill of this 
type will be sufficient for a village growing 25 to 500 acres of cane. The 
Director of Agriculture, Mysore, recommends the “ Nahan ” mill which pro¬ 
duces a higher percentage of juice than other mills suitable for village use. 
There is yet another popular mill called the “ Hathi/* also worked by bullock 
power, the cost of which is under Rs. 200. 

The following are some notes on the cultivation of the sugar cane as 
practised in the Galle District. 

VARIETIES. 

Both the Mauritius red and striped canes are grown. 

LAND. 

Flat stretches of land in the valley of the river commonly known as 
“ owiti ” or “ talawa ” are selected for sugar cane. These lands consist of 
alluvial soil of a brownish colour and is of a line texture. 

PREPARATION OF THE LAND. 

Careful attention is given to clearing, drainage, fencing and tilling. The 
scrub is cut and removed or burnt. A trench of 2 to 3 feet deep and 1 to 
H feet wide is opened all around the land, and the earth removed 
from it is heaped on the inner edge of the land to form an embankment on 
which a fence, generally a live fence, is set up. This is intended as a protec¬ 
tion against cattle and Hoods. 

Ridges are made 4 feet broad at the base and about 2 feet high each, 
with furrows between them each 1 foot wide. These may be of any length. 

PLANTING. 

The soil in the furrow is dug out or loosened and two rows of cane tops 
are planted in the furrow bordering the ridges on either side, and afterwards 
covered with half an inch of soil cut from the edge of the ridge. 

Cane tops are placed in such a way that the heads of the tops of one row 
face one direction and the other row the opposite direction. These tops are 
cut about 2 feet long with two or three nodes. 

IRRIGATION. 

No irrigation is done as rain is expected to supply all the necessary water 
Planting takes place during the monsoon. 

WEEDING. 

Two months after planting the first weeding takes place ; the weeds are 
collected and put on the ridges to add humus to the soil. A second weeding 
is given two months after the first. 

AFTER CULTIVATION, 

A month afer the second weeding or in the first month of planting the 
earth is cut from the ridges and thrown into the furrows so as to bring the 
furrows and the ridges to the same level. Six weeks after this when the 
canes have formed a few nodes, the withered leaves of the cane tops arc 
removed and the earth from the sides of the rows is cut and thrown into the 
rows converting the original furrows into ridges, and the ridges into 
furrows. This is repeated every three months. 
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HARVESTING. 

Sixteen or eighteen months after planting the cane is harvested. The tops, 
about 2 feet long, are first cut off to be subsequently used for planting. 
Heavy sharp knives are employed for cutting the canes so as to give a 
clean cut and ensure the growth of both tops and ratoons. 

The canes are cleaned of trash and roots and are removed to the factory 
for milling. 

RATOONS. 

The canes growing from ratoons are treated in the same way. In about 
12 or 14 months the ratoon crop is ready for harvesting. Two ratoon crops 
can be gathered from some canes. 

ROTATION OF CROPS. 

Sweet potatoes, dry grain and pulses are grown by rotation in sugar¬ 
cane lands. 

LABOUR. 

In the preparation of land, fencing, drainage, etc., men are employed, 
and in weeding and other work, women and children. 

EXPENDITURE AND INCOME FOR AN ACRE. 

The following figures show the average expenditure in growing an acre 
of sugar cane and the income to be expected :— 


Expenditure 


For preparation of laud, trenching, drainage and planting 
Fencing 

6,000 tops at Rs. 3 00 per 1000 

For weeding and after cultivation 

Harvesting ... 

... Rs. 16 00 

. 15 00 

. 18 00 

... „ 20'00 

. 400 


7300 

In com k. 

1 ton or 20 cwt. of sugar at Rs. 10 00 per cvvt. 

75 gallons molasses at 0‘36 cts. per gallon 

8,000 cane tops at Rs. 3 00 per 1000 

. Rs. 20000 
. .. 2700 

. .. 2400 


251 00 


The net profit is: Us. 178*00 minus milling expenses. In the case 
of those who have no mills, one-third of the produce (sugar and molasses) is 
given to the mill owner. Taking the cost of milling as Rs. 7800, there is 
still left a net profit of Rs. 100 00 to the grower. 

A ratoon crop gives us nearly the same return, while the expenditure on 
cultivation is greatly reduced. 

No fertilizer is used except the cattle manure when available. Recently 
Mr. M. A. Jayasinha of Nagoda began some manuring improvements with 
common fertilizers. 

The Ceylon Agricultural Society has imported a variety of canes known 
as B 208, which is said to yield a higher percentage of saccharine matter. 
Cuttings of these are being distributed to various centres. 
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SOILS AND MANURES. 

-- 

PRODUCTION AND QUALITY OF SULPHATE 

OF AMMONIA. 

The report of the Chief Inspector of Alkali Works for 1914 (H.C. 
253,1915) shows that there were 624 works or separate processes for the 
manufacture of sulphate and muriate of ammonia in England and Wales in 
1914, as compared with 595 in 1913, and 581 in 1912, the number having 
steadily increased fiom 449 in 1904. In Scotland the number of such works 
was 111. There were also 56 gas liquor works in England and Wales, and 8 
in Scotland. 

The quantity of sulphate of ammonia produced in the United Kingdom 
in 1914 is shown in the following table :— 


Source. 

1914. 

1913. 

1912. 


Tons. 

Tons. 

Tons. 

Gasworks 

175.930 

182,180 

172.094 

Iron works 

16,008 

19,956 

17,029 

Shale works 

62,7-49 ! 

63,061 

62,207 

Coke oven works 

137.430 I 

133.816 

104.932 

Producer-gas and carbonising works 




(bone and coal) 

34,295 

33,605 

32.049 

Total ... 

426,412 

1 

432.618 

i 

388,308 


The disturbing influence of the war affected the production of most of 
these different groups of works in 1914. 

The standard quality of British sulphate of ammonia has been the subject 
of discussion, some of the sulphate produced in this country prior to the war 
being said by foreign consumers to compare unfavourably, to a marked 
degree, with the product received from Germany. The Sulphate of Ammonia 
Association has, it is stated, issued directions as to the conditions best calcu¬ 
lated to ensure a satisfactory product, but there »s wide room for enquiry and 
research on the question of the manufacture of sulphate of ammonia with the 
object of getting the best product at low costs. 

The question of efficient production is one which is likely to become 
more prominent as advance is made in the domain of synthetic nitrogenous 
fertiliser products with attendant reduced costs, increased production, and 
more severe competition; and centralised effort is recommended as offering 
the most hopeful expectations and most general advantage, 
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The exports of sulphate of ammonia in 1914 amounted to 314,000 
tons as compared with an estimated home consumption (for all purposes, 
including manure manufacture) of 106,000 tons. The corresponding figures 
for 1913 were 325,000 tons and 97,000 tons respectively. 

In the table below are shown the imports of the materials used in the 
fertiliser trade, the principal being mineral phosphates. A proportion of the 
nitrate of soda imported is used in the manufacture of sulphuric and nitric acids. 


— 

1914. 

1913. 

1912. 


Tons. 

| 

Tons. 

Tons. 

Guano 

39,285 

25,548 

14,115 

Mineral phosphates 

555,605 

539,016 

520,270 

Nitrate of soda ... 

171,910 

1 

140,926 

123,580 


The number of chemical manure works under inspection in 1914 was 183 
as compared with 217 in 1901.— Journal of the Bi:>. of Agkic. 


INFLUENCE OF WEATHER ON SOILS. 

The fourteenth “ Masters ” lecture was given by Dr. E. J. Russell, of 
the Rothamsted Experimental Station, on Tuesday last, at the Royal Horticul¬ 
tural Society’s Hall, and dealt with the influence of weather and other 
natural conditions on the soil changes that had been discussed in the previous 
lecture. It had been shown that the decomposition of the residue of plant 
materials in the soil is of fundamental inportance in soil fertility, determining 
on the one hand the production of necessary plant nutriments and on the 
other the extent of accumulation of organic material in the soil, which, in 
turn, determines many of the soil properties. Three methods are adopted in 
studying this decomposition and in finding how it is affected by changes in 
conditions such as commonly occur in nature: measurements are taken of 
the rate at which oxygen is absorbed or carbon dioxide is given off by the 
soil; of the rate of ammonia or nitrate formations in the soil; and estimates 
are made of the changes in numbers of bacteria in the soil. 

The first two can be determined as accurately as is desired, but the 
accurate estimation of bacterial numbers is not yet possible, and the values 
are comparative only; nevertheless, they are of considerable value for this 
work. 

It may be taken as a general rule that the soil organisms, being living 
creatures, are dependent on suitable temperatures and water supply, that 
they must have food and sources of energy to enable them not to live only, 
but also to carry on those reactions which involve the accumulation of 
energy, or, in other words, resemble rolling a ball up a hill. These are 
general requiremeuts that can safely be predicted of any living organism. In 
addition there is the special requirement that has been discovered by 
experiment: the need for calcium carbonate, without which many soil 
organisms will not act efficiently. 






September, 1915 .] 


175 


In dealing with soil, however, it is commonly the unexpected that 
happens, and experimental confirmation is required at every stage. Thus the 
effect of increases in temperature on the bacterial numbers is quite different 
from what might be expected; instead of rising, the numbers remain fairly 
constant up to about 80 degrees Fahr., and then they begin to fall. In like 
manner increases in water content of the soil do not lead to regular increases 
in bacterial numbers; there is a rise at first, but it is not sustained. So, in 
natural conditions, the numbers of bacteria do not show the expected fluctua¬ 
tions in the rise in temperature or moisture content. The discrepancy has 
been traced to the circumstance that the soil population is complex and is not 
formed of bacteria only. The figures do not give the effect on the whole soil 
population, but only on part of it, and they afford further evidence of the 
conclusion to which other experiments lead, namely, that the soil bacteria 
are subject to the operation of some limiting factor distinct from temperature 
and moisture content and food supply. There is reason to suppose that this 
limiting factor is fo be found in the action of some of the less resistant and 
larger forms, such as protozoa, which keep down the numbers of the bacteria. 
This hypothesis explains all the facts that have yet been ascertained, but so 
many protozoa have been discovered in the soil that it is difficult to pick out 
the exact offenders and render the hypothesis more precise from the purely 
zoological standpoint. 

The rate at which plant residues are decomposed and plant food is 
produced in the soil is, as we have just seen, indicated by the amount of 
carbon dioxide formed. The amount is found to follow the soil temperature 
during the winter months, but not during summer; indeed, during hot, dry 
weather the amount is distinctly low. Nor has the amount of carbon dioxide 
any very close connection with the moisture content; it depends more upon 
the rainfall. 

Thus it appears that the rain does something more than add water to the 
soil, and an interesting problem is reopened which has, in the past, occupied a 
great amount of attention from agricultural chemists. From time immemorial 
practical men have felt that rain had a fertilising effect. Mediaeval writers 
attributed it to some aerial spirit of celestial nitre washed down. Liebig, 
more precise, put it down to ammonia. As a result of Liebig’s support a vast 
number of analyses have been made of rain from all parts of the world, but 
all agree in showing that there is not enough ammonia present to make any 
practical difference. 

The explanation offered is very simple. Air readily penetrates into a 
well-cultivated soil so that the soil atmosphere is not unlike our own. But 
the air dissolved in the soil water is something quite different; it is 
chronically short of oxygen, so that the plant roots and micro-organisms 
immersed in it could probably always do with more. Now’ rain is a saturated 
solution of oxygen, and when it falls on the soil it not only supplies the 
needful water, but also renews the stock of dissolved oxygen, and thus gives 
the micro-organisms and the plant roots a new lease of activity. 

But the soil is not governed solely by the conditions that happen to 
obtain at the time being, it is profoundly influenced by those that have 
passed; indeed, one might go so far as to say that its properties are 
determined largely by its history. The shape, the size, and to a large extent, 
the composition, of the mineral particles are the result of forces that 
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caused the fragments of rock to chip off long ages ago, and have governed 
their wanderings ever since. The nature of the organic matter depends on 
the past vegetation which, in turn, depends on the climate; the micro-organic 
population is determined by the same cause. The soil as we see it to-day is 
the result of changes long since past as well as those still proceeding. In 
short, the soil is the embodiment of its history, and can only be read aright 
in the light of its history. 

This is equally true of the minor events. Changes in conditions do not 
c^ase to be effective as soon as the old conditions are restored; they leave 
their mark which may persist for a long time. Very unexpected effects are 
sometimes produced. Experiments at Rothamsted and elsewhere have 
brought out the apparent paradox that conditions harmful to life lead to 
greater activity of micro-organisms as soon as they have passed, while 
conditions favourable to life finally cause decreased activity. 

Thus, if a soil is dried for a long time and then remoistened or frozen 
very hard and then allowed to warm up, or heated, or treated with mild 
antiseptics—-all processes harmful to life—it becomes a better medium for 
the growth of plants and of bacteria; the production of nitrate is increased, 
and the supply of phosphate becomes more available. 

Again, whenever a soil is well supplied with organic matter, with 
moisture, and kept well warmed, the bacterial numbers do not keep as high 
as might be expected ; on the contrary they tend to come down. After a 
time these soils do not produce their full effect, and they are said to become 
“ sick.” Instances occur in commercial glasshouses which are kept at high 
temperatures where the soil, after a season’s use, becomes unsuitable, and is, 
therefore, thrown out, all its valuable manurial residues being sacrificed. 

“ Sick ” soils have been examined in some detail and the trouble was 
traced to at least two causes : an accumulation of disease organisms, and also 
an exaggerated activity of the factor limiting bacterial activity in ordinary 
soils. 

These observations afford further evidence of competition among the 
soil organisms and indicate that some of the groups, and especially those 
which are fairly readily killed, are detrimental to the useful soil bacteria. 

The effects of season and climate on the production of nitrate in the 
soil were discussed. It is notoriously difficult to generalise about seasonal 
effects, but, as a rule, the activity of micro-organisms is greatest in late spring 
and in autumn and lowest in winter and in dry summers. 

The winter minimum is easily intelligible: the low temperature limits 
the activities of the organisms: in dry summer wea'her the moisture supply 
may be insufficient. 

The spring maximum is the most interesting. It begins to show itself 
when the soil is drying after the cold and wetness of the winter, and when 
the sunny days first cause the temperature to rise. But it is the rain coming 
after warmth that causes the rush of life. Three factors seem to be involved. 
During winter the cold and the general unfavourable conditions have had 
their partially sterilizing effect on the soil population, and also have resulted 
in a certain amount of disintegration of the soil organic matter. Everything 
is, therefore, ready for a great outburst of activity. A start is made as soon 
as the soil begins to dry and to become warm, but the dryness that favoured 
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the warmth checks further development. Finally, all obstacles vanish when 
the warm rain comes, renewing the supply of water and the atmosphere con¬ 
taining the dissolved oxygen. 

In consequence of these various actions the soil is left pretty rich in 
nitrate at the end of autumn provided the summer has been reasonably dry. 
If these remain they form a good supply for the young plants of the following 
season. But in a wet winter they are washed out and the young plant is 
deprived of some of its food. We thus have part of the explanation of the 
harmful effect of a wet winter, and one of the reasons why the husbandman 
in all ages has hoped for dry winters. “A tine winter,” to quote from the 
Georgies, written over 200 years ago, “ should be the farmers’ prayer. From 
winter dust comes great joy to the corn, joy to the land.” Again, the man of 
science has annotated the fact, and Sir William Shaw has worked out a 
mathematical expression showing how much damage is done on an average 
by winter rain. 

From time to time it has been alleged that substances are produced in 
the soil harmful to bacteria. It is possible that something of this sort may 
occur in really sour, badly drained soils, but there is no evidence of their 
existence in normal soils. 

There is, however, considerable evidence that the growing plant exerts 
a depressing effect on the soil organisms. Rigid comparisons are not easy, 
but when the conditions on a fallow plot are made to approximate as closely 
as possible to those on a cropped plot it is found that there is more activity 
on the fallow plot. 

It is not clear from the experiments how the action takes place: whether 
the plant simply exercises some indirect effect on the temperature or moisture 
supply, or whether it directly influences the soil organisms. On the whole 
the evidence rather tends to indicate a direct action such as might be 
brought about by a poison given off from the root or left by the plant, or by 
the removal by the plant of some substances necessary for the bacteria. 

Further experimental work is in hand on this matter. The effect of the 
plant on soil bacteria recalls the remarkable effect of one growing crop on 
another observed by Mr. Pickering. It is obviously impossible to say that 
these actions are identical, but at least we may hope that the further 
investigations of each of these problems will throw light on the other.— 
, The Gardeners’ Chronicle. 


MANURING OF FLAX. 

The experiments conducted by the Department (Agricultural and 
Technical Institute for Ireland) from 1901 to 1912, showed the application 
of potassic manures to the flax crop to give profitable increases ; kainit and 
muriate of potash, which were about equal in value, gave better results than 
sulphate of potash. There was no difference in the results from the first two 
whether they were applied in winter or at the time of sowing. 

The use of phosphatic manures was almost invariably attended with a 
loss, owing to the encouragement of the growth of weeds ; and the applica¬ 
tion of agricultural salts was not remunerative. 
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Variable results were obtained in different seasons and at different 
centres with sulphate of ammonia, and the 1913 experiments were, therefore, 
designed to test this manure further. On the average of 10 centres a higher 
yield of 3 st. 11 lb. of scutched Hax per acre resulted from the application of 
i cwt. sulphate of ammonia per acre in 1913, which left a profitable increase 
of £1 4s. 3ii. after deducting the cost of the manure. 

The addition of 2 cwt. sulphate of ammonia to dressings of li cwt. and 
1 cwt. muriate of potash per acre gave, on the average, increased profits over 
those from the potash dressings alone of 11s. 1 Iff. and 13s. 8 J. per acre. 
These and former results are taken to show that in most seasons the addi¬ 
tion of a light dressing of sulphate of ammonia to muriate of potash will prove 
effective. 

More remunerative results were obtained in 1913 from the application of 
li cwt. muriate of potash than from 1 cwt. of this manure per acre, whether 
applied alone or along with sulphate of ammonia.— Journ. ok the Bn. of 
Agriculture. 


correcting acidity in soils. 


The question of acidity in soils and the best way of remedying this has 
of late aroused much interest. The use of lime at Woburn both in the field 
work and in pot-culture experiments lias frequently been referred to, and it 
has been shown how the acidity caused by the prolonged use of sulphate of 
ammonia on a soil naturally poor in lime can be entirely corrected. At the 
same time, certain anomalies have appeared during the progress of the held 
experiments, notably in the case of plot 2bb (continuous wheat) where the 
application of four tons of lime per acre (two tons per acre in December, 
1897, and a repetition of this in January, 1905), has not as yet produced such 
a good crop as that on plot 2b, where a single application of two tons of lime 
per acre was made in December, 1897, and not repeated since. 

Seeing that in these field experiments lime had always been applied in 
the caustic state, this seemed to indicate the possibility of harm being done 
by the use of lime in the caustic state to this extent. 

This deterioration, while occurring in the case of wheat, was not, how¬ 
ever, found with the barley crop, the repetition of two tons of lime per acre 
having produced no harmful effect, but. on the contrary, having yielded a 
much increased crop. 

It was accordingly resolved to carry out at the Pot-culture Station fur¬ 
ther experiments on this point, and chiefly with a view to seeing whether 
carbonate of lime in place of caustic lime, and in what amounts, would be 
beneficial in correcting the acidity of the soil. In the meantime, Dr. Hut¬ 
chinson, of the Rothamsted Experimental Station, had worked out a new 
method for the estimation of the acidity of soils, and, having been supplied 
with soil from several of the Woburn plots, he calculated in them the amount 
of acidity in terms of carbonate of lime, and kindly supplied the figures for 
use in these new experiments. 
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For the purposes of the experiments soil was taken from the following 
continuous barley plots of Stackyard Field:— 

Plot 1. Un manured. 

,, 2a. Sulphate of ammonia alone. 

,, 2bb. Sulphate of ammonia with four tons of lime per acre. 

,, 5a. Mineral manures and sulphate of ammonia. 

,, 5b. As 5a, with four tons of lime per acre, 

,, 8aa. Mineral manures and sulphate of ammonia (double¬ 

dressing) together with four tons per acre of lime. 

For more detailed information regarding the several plots reference may 
be made to Table II (continuous barley) in the present Field Experiments 
report (page 289). 

It was determined to carryout three methods of treatment in the case of 
each soil. In the first of these the soil as it occurs in the held and without 
further treatment was taken. In the second case carbonate of lime was added 
in the quantities ascertained by L)r. Hutchinson to be sufficient to just 
neutralise the soil acidity. In the third case carbonate of lime was added to 
50 per cent, in excess of the figures supplied by I)r. Hutchinson, lime thus 
being in marked excess. 

The carbonate of lime (chalk) was in each case ground up finely and in¬ 
timately mixed with the whole of the soil used in each pot. Earthenware 
pots, each holding 34 lb. of soil, were used. On April 14, 1914, barley was 
sown, 12 seeds per pot, the plants, being, later on, thinned to six per pot. 


The crops grew well throughout ; the chief points of difference observed 
during the growth are given below, and the crops were cut on August 2b, 
1914, and weighed. The results are given in the following table :— 






\Yc 

iHlit. 

Plot. 


No. of 

No. of 





ears. 

grains. 

Corn. 

Straw. 





Grammes. 

Grammes. 

1 . 

Untreated 

14 

192 

7'8b 

13'88 


Neutralised 

11 

21h 

9 05 

12*57 


Excess lime 

lb 

224 

8*37 

13*57 

2a. 

Untreated 

b 

26 

75 

1*75 


Neutralised 

lb 

414 

13*48 

1475 


Excess lime 

1 1 

421 

13*00 

1920 

2bb. 

Untreated 

17 j 

284 

12*32 1 

16 52 


Neutralised 

16 | 

i 240 

1073 

17 50 


Excess lime 

18 

! 297 

11 42 ; 

15 95 

5a. 

Untreated 

15 

! 155 

7*00 

1465 


Neutralised 

18 

| 257 

11*35 

17'94 


Excess lime 

21 

| 446 

15 40 

18'80 

5b. 

Untreated 

16 

j 

| 273 ! 

11*81 

16*93 


Neutralised 

17 ! 

i 294 

12*32 

16'80 


Excess lime 

15 ! 

278 

11*87 

1480 

8aa. 

Untreated 

19 

286 

11*90 

19'50 


Neutralised 

16 

226 

1005 

1795 


Excess lime 

18 

309 ' 

14*60 

1780 " 
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Plot 1 (no treatment), 1*2 tons carbonate of lime required per acre. 

There were no great differences observed during growth. If anything, 
the neutral and excess lime crops had a better colour. The harvest results 
showed no marked differences, though, from the returns, as compared with 
those of other plots, it was clear that the land wanted manuring. 

The need for the addition of lime, even to the extent suggested by 
Dr. Hutchinson was not clearly brought out. 

Plot 2a (sulphate of ammonia alone), 2*60 tons of carbonate of lime re¬ 
quired per acre. 

This soil came from a plot on Stackyard Field, which, for seveial years 
past, has never been capable of bearing a crop, no lime having been applied 
to it, while sulphate of ammonia has been used every year. 

In the untreated pot the crop at first came quite well, but then rapidly 
fell off and died away just as it does in the held. 

Where the soil was just neutralised, the crop was markedly better, and 
still better where lime in excess was used, the tillering of the plant being 
more marked. The harvest results showed an almost entire failure of crop 
when untreated, but both the neutral and excess lime crops were large, and 
practically as good as any in the whole series. There was but little difference 
between them in corn, but the excess lime produced much the most straw. 
It would appear from these results that it is only lime which the soil re¬ 
quires, and that there is plenty of nitrogen present for plant needs. Also 
that lime may be safely used in excess. 

Plot 2bb (sulphate of ammonia with 4 tons of lime per acre), ‘40 ton 
carbonate of lime required per acre. 

The crops here all grew well, and there were no marked differences. 
It was clear from the harvest results that this plot has quite sufficient lime 
in it. 

Plot 5a (sulphate of ammonia and minerals, without lime), 1’80 tons car¬ 
bonate of lime required per acre. 

During the period of growth the neutral and excess lime crops were 
much in advance of the untreated. This was shown at harvest, when, of the 
two lime sets, the excess lime one was the better both in corn and straw. It 
would appear that this soil needs a large amount of lime, and more than is 
required in the case of plot 2a. 

Plot 5b (sulphate of ammonia with minerals and 4 tons of lime per acre), 
no carbonate of lime required to neutralise. 

The crops here were all good, the differences being but little marked 
either during growth or at harvest. It would appear from the results that 
lime has already been given in sufficiency. 

Plot 8aa [sulphate of ammonia (double dressing) with minerals and 4 
tons of lime per acre], no carbonate of lime required to neutralise. 

The crops w r ere fair. The excess treatment seemed to show slightly the 
better crop. The harvest results were somewhat contradictory and a certain 
amount of uncertainty must attach to these, as the excess lime crop, while 
giving the most corn, produced the least straw. It is doubtful, indeed, 
whether this plot needs liming at all. 



September, 1915.] 


181 


Putting together the general results, the conclusion may be come to that 
where the soil acidity has gone to the extent that a crop cannot be produced— 
as in the case of plots 2a and 5a—lime, as carbonate of lime, may advan¬ 
tageously be added to an extent exceeding that required to neutralise the 
acidity present; but that where—as in plots 1 and 2bb—acidity may be 
indicated, but a fair crop be still produced, there is no advantage from adding 
lime as carbonate of lime even to neutralising point. Lastly, when—as in 
plots 5b and 8aa—no acidity is shown, further liming is thrown away. In no 
case was there, when using carbonate of lime, the harmful effect produced in 
the case of plot 2bb of the Continuous Wheat series, and due, no doubt, to the 
causticity of the lime applied.— Journal of the Royal Agricultural 
Society of England. 


COMPOSITION AND VALUE OF LIQUID 

MANURE. 


The chemical composition of liquid manure as produced under the 
farming conditions of the North East of Scotland is discussed in a bulletin* 
published by the North of Scotland College of Agriculture, and an account is 
given of the results obtained over a series of years with this manure for the 
hay crop. 

Liquid manure, it is explained, consists mainly of the urine of animals 
and of the drainage from manure heaps during the rotting of the dung, mixed 
in many cases with rain water. The urine is the most important part, and 
contains both nitrogen and potash, but very little phosphate. Its potash 
content has increased the value of urine since the outbreak of war, as German 
sources of potash manures have been cut off. 

The quality of the urine depends to a large extent upon the amount of 
water taken by the animal with its food. Turnips, e.g., contain about 90 per 
cent, of water, and as it has been repeatedly shown that from 50-60 lb. of 
turnips contain sufficient water for the requirements of bullocks, it follows 
that the larger the quantity of turnips above this consumed, the poorer is the 
quality of the urine. Two experiments, in Scotland and England respectively, 
are cited by Professor Hendrick to illustrate the point. The amount and 
quality of the urine obtained in these experiments by varying the root feeding 
is shown in the following tables : — 

SCOTTISH EXPERIMENT. 


Food per Day. 

Excretion. 

Urine Content in 

Turnips. 

Straw. 

Linseed 

Cake. 

Dung. 

Urine. 

Nitrogen. 

Potash. 

lb. 

lb. 

ib. 

lb. 

lb. 

Per cent. 

Per cent. 

119 


0 

29 

58 

0'22 

— 

60 

13i 

3 

, 301 

15.1 

0'58 

— 


* North of Scotland College of Agriculture, Bull. No. 10. The Composition and Value of 
Liquid Manure : Professor James Hendrick. 
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ENGLISH EXPERIMENT. 


Food per day. 

Excretion. 

Urine Content in. 

Mangolds. 

Lucerne; , 

1T Water. 

Hav. i 

Dung 

Urine. 

Nitrogen. 

Potash. 

lb. 

lb. j lb. 

lb. 

lb. 

per cent. 

oer cent. 

150 

1 

0 i 0 

42 

88 

0124 

0597 

0 

26 66 

48 

! 14 

1 *54 

1 '69 


In districts, therefore, where dry foods are mainly used and roots are 
given only in small quantity, or not at all, the hulk of the urine is small, easily 
soaked up in the litter, and retained in the dung. Under such conditions the 
dung is enriched by the nitrogen and potash of the urine and it is less 
necessary to make special arrangements for dealing with liquid manure. 

The importance of the proper collection of the urine where large 
quantities are produced is increased by the consideration that the nitrogen in 
the roots, which produce these large quantities is very well digested, so that 
only 10 or 20 per cent, of the total nitrogen is contained in the dung, at least 
90 per cent, of the remainder being voided in the urine ; and the same holds 
true as regards the potash. Further, the nitrogen and potash in the urine 
are in a form immediately available for the use of crops, so that both these 
mamirial ingredients are, weight for weight, as valuable and as quick-acting 
as those of any other manure the farmer can purchase. The nitrogen and 
potash in the dung and the straw are, on the other hand, relatively slow in 
their action on crops. 

In the present investigation 35 samples of liquid manure from farms in 
the North East of Scotland were analysed, with the following results:— 



Average 

Maximum 

Minimum 

; 

per cent 

per cent. 

per cent. 

Water 

98‘21 

9973 

96"46 

Solids 

179 

3*54 

'67 

Total Nitrogen 

704 

470 

088 

Including Ammoniacal Nitrogen 

179 

410 

060 

Phosphoric Acid 

029 

090 

004 

Potash 

'462 

1030 

'128 

Lime 

019 

043 

003 

i 


In the feeding a considerable quantity of turnips was used, together with 
straw, and sometimes a little hay ; oats and various kinds of cake w ere added 
to-this basal ration, and in the case of milking coWvS some “draff” (w r et 
grains) was also used. The varying amounts of rain water which gained 
access to the collection tanks in different instances caused much greater 
differences in the composition of the various samples than the feeding ; so 
far as the evidence went, however, it did not indicate that even if rain were 
entirely excluded from the tanks the average solids would be much higher 
than 2 per cent, or the average nitrogen above 0*3 per cent. 
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The weight of 1,000 gallons ol liquid manure would he about 10,000 lb. 
or nearly 4^ tons. This quantity would contain : — 


Nitrogen, about ... ... ... 20i lb. 

Phosphoric acid, about ... ... 3 

Potash ... ... ... 46] ,. 

Lime ... .. 2 


The content of nitrogen would be equal to that present in 100 lb. of 
sulphate of ammonia, and, on the basis of Id. per lb. of nitrogen, would have a 
value of 12s. The potash is more than that present in 3 cwt. of kainit, and 
at the pre-war price of 2d. per lb. might be valued at 8s. The value of the 
phosphoric acid present would be about 7 d., while the lime would have 
practically no value. Liquid manure as collected in the North East of Scot¬ 
land would, therefore, have a value of about 4s. 6 d. per ton as manure, 
reckoning the potash at pre-war prices, or of about 6s. 3d. per ton, assuming 
potash to have doubled in price. 


Liquid manure is suitable for a good many crops, but hay was chosen 
for these experiments on account of the ease with which the results of appli¬ 
cation could be ascertained. The applications were carried out at different 
times during the winter, viz: (1) in December, (2) at the end of January, 
and f 3) in March, as it was thought that in the case of the two earlier 
dressings, in spite of assertions by practical men to the contrary, little of the 
potash would be lost and that a great part of the nitrogen might also be 
saved. The standard dressing of liquid manure adopted was 2,000 gallons 
per acre, which was generally given in two dressings of 1,000 gallons each at 
an interval of a few days. For distribution purposes a barrel-cart was used. 


In all, twelve experiments were carried out over four seasons, and in 
every one a marked increase of crop was obtained from the application of 
liquid manure; further, the increase obtained by applications in December 
was, on the average, about as great as that obtained from March applications. 
This is brought out in the following table :— 



; 'I'imc of Application, j 

Weight of Hay 


per acre. 


! 

lb. 

Untreated 

... .... 

4,512 

2,000 nal. 

per acre. {December ... 

5,557 

2,000 ,. 

,, ,, jjanuarv or February 

5,768 

2,000 „ 

,, ,, jMarch ••• 

5,610 

1.000 ,. 

December ... ...;) 



! , l 

j ! r 

5,719 

1,000 ,. 

,, ,, (March ... ...if 

i j 


2,000 ., 

,, „ i December ... ...jj 

1 If 

6,075 

2.000 „ 

,, ,, i March ... ...if 

i 

: i 


With 

fine, mild weather early in the season plots 

receiving an early 


dtessing began to grow early and obtained a start over those dressed later ; 
but with a cold and wet early season the advantage of the early-dressed 










184 


[September, 1915. 


lots was more or less lost ; while with dry weather in May and June the 
plots dressed late, especially on light, thin land, were retarded by the 
drought, and the advantage of the plots dressed early was increased. 

For practical purposes, therefore, Professor Hendrick recommends 
dressing at intervals throughout the season as might he found convenient, 
each part of the area being gone over two or three times in the course of the 
winter. 

From the financial point of view the experiments showed that (valuing 
the hay at 15s. per ton ) about 25s. per acre was obtained from an application 
of 2,000 gal. of liquid manure, quite apart from the value of the improved 
aftermath, which was undetermined, but estimated at 5s. per acre. If the 
unexhausted value of the potash is placed at one-half the original dressing 
(i.e., 8.9. per 2,000 gal. at pre-war prices) the total return would seem to have 
been about 38s. from the liquid manure, the value of which, based on its 
manurial ingredients, was placed at £2 (see above). 

The dressing of 4,000 gal. per acre was shown to give an insufficiently 
good return for the extra 2,000 gals, applied (see above table). 

Treatment with liquid manure had a beneficial rather than a detrimental 
effect on clover. 

In conclusion, Professor Hendrick points out that when liquid manure 
is applied to pasture, the latest dressing would require to be given some 
weeks before the cattle are to be turned on to the grass, so that all trace of 
the liquid manure and its smell, which would probably interfere with the 
relish of the cattle for the grass, would have had time to disappear. Probably 
it would bean additional benefit, in the case of pasture, than an early growth 
would be obtained which would provide food for stock at a time of year 
when it is often scarce.— Journ. of the Bd. of Agric. 


GREEN MANURING. 

H C. SAMPSON. 

The extension in the practice of growing green manure crops on wet 
land, to be ploughed in as a manure for the succeeding paddy crop, has of 
recent years been most marked and with its extension this department has 
gained considerable experience in how best to grow green manure crops and 
what is their effect on the following paddy crop. 

The results obtained from the use of green manure crops are very vari¬ 
able and they lay stress on the value of this method of manuring in improv¬ 
ing the texture of the soil. Many wet soils are naturally rich in plant food, 
but owing to the bad texture of the soil, the paddy crop has been unable to 
utilise this in the past and it is only w T hen a green manure crop has been 
growm and ploughed in that the texture and consequently the drainage of the 
soil improves and the paddy crop is enabled to benefit by this. This is most 
marked in the case of saline land. Such land is often very rich, but owing to 
the bad drainage and the presence of salts which check the growth of paddy, 
this latter crop is unable to utilise the plant food present. A green manure 
ploughed into such soils greatly improves the texture and the drainage. The 
injurious salts, all of which are very soluble in water are washed out and this 
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enables the paddy crop to make use of the plant food in the soil. This year 
Daincha (Takkaupundu) grown as a green manure crop on saline land near 
Sholavandan and ploughed in, so improved the texture of the soil that a yield 
of 850 Madras measures per acre was obtained. This piece of land had never 
been known previously to give a greater yield than 175 Madras measures per 
acre: an increased yield of nearly live times any previously recorded yield. 
Yet cm sweet land where Daincha has been used, it has given no greater yields 
than ordinary methods of manuring. What is the reason for this? Sweet 
land is usually well drained land. Hence previous paddy crops have taken 
as much plant food from the soil as they can. That is to say, sweet lands are 
in reality much more exhausted than badly drained lands They, hc\\e\er, 
respond very readily to general manuring and under good treatment will 
continue to yield bumper crops. Now a green manme crop by itself is not 
a general manure. Those recommended by the department are able to foim 
nitrogenous compounds from the air and such nitrogenous compounds are a 
very valuable manure. In fact nitrogenous manures cost very much more to 
buy than any kind of manure. But beyond this a green manure crop does 
not supply the soil with any plant food which was not already present in the 
soil. Now paddy grown year after year on the same land removes from the 
soil large quantities of phosphorus, and the heavier the yield of paddy, the 
more prosperous will the crop remove. Hence all old wet land, provided it 
is well drained, is usually found to be very deficient in phosphorus and if this 
is supplied along with the green manure crop, heavy yields may be expected. 

The leaflets of this department as well as articles in previous calendars 
all emphasize the value of phosphatic manures for paddy. This can be sup¬ 
plied by manure manufacturers in several forms, such as, supcrphospl ate of 
lime, concentrated superphosphate of lime, basic superphosphate of lime, bone 
meal, and ground Trichinopoly mineral phosphate. The first three men¬ 
tioned are much more soluble, i.e., the paddy crop can much more readily 
utilise these as plant food and as these are concentrated manures, only small 
quantities from 100 to 200 lb. per acre need to be applied. 

As to the best method of growing green manure crops, this varies under 
different conditions. At one time, the department recommended that the 
land should be ploughed and the seed sown with the help of a rain or with 
irrigation, but neither rain nor water are always available. Excellent results 
are now being obtained by sowing the green manure crop in the standing 
paddy crop before harvest while the soil is still wet. By sowing in this way, 
the seed germinates in the shade of the paddy and the young plant can send 
down its roots into the moisture below befoie the land becomes too dry. If 
the sowing is delayed until after the paddy harvest, the exposed surface of 
the ground soon dries up and the young seedling has not much chance of 
developing. 

In some places where irrigation is supplemented bv wells and where the 
wet lands are utilised for growing dry cereals after the harvest of paddy, 
excellent results have been obtained by sowing the green manure crops along 
with the dry cereal. This certainly diminishes the yield of the cereal, but 
with the help of the irrigation given to the latter, the green manure crop 
grows luxuriantly and its value as manure much more than compensates for 
the loss of grain, 
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As to the choice of green manure crops, this depends very largely oil 
local conditions. If it is single crop wet land, and the green manure seeds 
are sown before the harvest of the paddy, then a crop is required, which will 
continue to grow for nearly six months. On light or loamy soils which are 
well drained and do not crack, kolingi or wild indigo will probably give best 
results. If the soil is heavy or saline, local Daincha (Takkaipundu) will pro¬ 
bably do best. Indigo also gives very good results on heavy land and often 
a cutting is taken of this to manure first crop paddv seed beds while the 
second growth is allowed to come up and is ploughed in on the land on which 
it is grown. It is not always possible, however, to procure fresh seed o 
indigo. If it is on double cropland and the seed of the green manure crop 
is sown before the paddy harvest, Bengal or Assam Daincha seed will pro¬ 
bably give the best results. This will be ready to be ploughed in from two 
and a half to three months from the time of sowing. On double crop lands 
where the land is vacant for only two or two and a half months, sunnhemp 
can be grown. This, however, will only thrive on good well drained land 
which can, if necessary, be irrigated. In this case, it is better to plough the 
land before sowing the seed. This crop will not stand water stagnation. 

On very heavy delta soils which crack deeply, the department has not yet 
been successful in raising green manure crops though there is evidence that 
if this difficulty can be overcome green manuring will prove of immense 
value on such land. 

When green manure crops are ploughed into the land, they should be 
given ample time to rot in the soil. Ryots know from experience that when 
they apply green leaves to wet lands these must be given time to rot before 
the paddy crops are transplanted. This is even more important in the case 
of green manure crops as these are quite fresh and succulent when they are 
ploughed in. On light and loamy soil a week to ten days at least should be 
allowed, but on stiff and heavy soils, at least from fourteen days to three 
weeks should be allowed for the green manure crop to rot.— Agricultural 
Calendar, 1915-16. 


CEYLON SCHOOL GARDENS. 

The number of Government School Gardens has now risen to 286, and 
53 grant-in-aid schools have been registered for inspection for the school 
garden grant payable by the Education Department. 

Good progress has been maintained in the majority of school gardens, 
some of which have shown remarkable improvement. Owing, however, to 
the suspension of travelling due to the reduction of the vote, the steady work 
done during the past fourteen years may, I fear, have been seriously affected. 
The Director of Education has kindly adopted the suggestion that his school 
inspectors should send me reports on the condition of the gardens. 

The Junior Agricultural Reader prepared at the request of Government 
has been adopted in Government vernacular and Anglo-vernacular schools. 
The Senior Reader referred to in my last report is in the hands of the 
Government Printer:— Annual Rkpt. of the Supdt. of Low-country Pro¬ 
ducts and School Gardens, Ceylon, 1914. 
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SCHOOL OF TROPICAL AGRICUL¬ 
TURE, PERADENIY A. 

DRAFT PROSPECTUS. 

The following is the draft Prospectus of the School of Tropical Agri¬ 
culture which is to he opened at Pcradeniva, ifi January next.:— 

Principal. 

The Director of Agriculture. 

Vice-Principal. 

C. DRIEBERG, H.A., F.H A.S. 

Lecturing and Demonstrating Staff . 

Staff of the Department of Agriculture. 

Entrance. 

Candidates for admission must he at least 17 years of age and must 
have passed the Eighth Standard of the Education Department or its 
equivalent in a private school. 

Ff.fs. 

The inclusive fee for hoard and tuition is Rs. 30 per mensem; for tuition 
only Rs. 7 50 per mensem. Fees are payable in advance. There is accom¬ 
modation for a limited number only of hoarding students. 

Hours. 

The school hours are as follows :— 

6 '20 a.m. ... ... Muster. 

6*30—8 a.m. ... ... Note hooks. 

8 —10*30 a.m. ... Demonstrations and Lectures. 

11 a.m. ... Breakfast. 

1 —2p.m. ... ... Lectures. 

2 — 3 p.m. ... ... do. 

3— 4 p.m. ... ... Laboratory work, 

7 p.m. ... Dinner. 

8 —9 p.m. ... ... Preparation. 

10 p.m. ... ... Lights out. 

Boarders arc required to be within doors by 7 p m. 

Students late for muster will be lined 10 cents. The list of late lines 
in each week will be posted up on Saturdays. 

There is no regular work on Saturdays. Students muster as usual and 
thereafter are expected to employ themselves during the morning in the 
grounds of the Royal Botanic Gardens, the Experiment Station or sclioo 1 
house. Expeditions may be undertaken by permission. 

Plots. 

Each student is required to cultivate himself a plot of land growing 
thereon various economic products. Marks will be awarded for the plots 
which will be taken into account for the school certificate. 
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Arms and Alcoholic Liquors. 

Firearms, other than service rifles, and alcoholic liquors may not be 
brought into the school. Smoking is forbidden during working hours. 

Attendance. 

Students must attend all lectures and practical classes. Irregularity in 
attendance may result in loss of the terms’ courses as a qualification for the 
School Certificate. In serious cases of irregularity the rtudent’s name will be 
removed from the school books. 

Field Work. 

Students are required themselves to take part in field work connected 
with demonstrations as the Demonstrator or Instructor may direct. 

Discipline. 

Students are required to obey the orders of those in authority and to 
conform to the school regulations. A student breaking a regulation will be 
fined or detained during recreation hours. Repeated irregularities or in¬ 
subordination will necessitate his name being removed from the school books. 

COURSE OF INSTRUCTION. 

The Soil. 

Origin of soils. Aqueous and Igneous Rocks. Soil and Subsoil. Mineral 
Organic Matter, Classification (Sand, Clay, Lime, Humus and their combina¬ 
tions : Sands, Loams, Marls, Clays). Physical Properties (Light and Heavy, 
etc.) Plant Food. Analysis of Soils. Air and Water of soils. Capillarity. 
Tilth and Tillage. Water table. Soil Mulches. Bare Fallow. Hard Pan. 
Rain and Dew. Temperature. Nitrification. Nitrogen-fixing Bacteria. 
Denitrification. Poor and Rich Soils. Dry Farming. 

Manures and Manuring. 

General Introduction. Farm-yard Manure. Artificial Manures. Nitro¬ 
genous Manures (Guanos, Cakes, Fish, Blood, Mineral Manures). Phosphatic 
Manures (Superphosphates, Bones, Phosphatic Guanos, Basic Slag). Potassic 
Manures (Potassium Sulphate, Kainit, Potassium Chloride, other sources of 
potash). Common Salt. Lime and Limestone. Application of artificial 
manures (quantities, seasons, methods). Dominant manures for certain crops. 
Green Manuring. Warping. 

The Plant. 

Root, kinds of roots, functions of roots, stem, kinds of stem, climbing 
and running stems, underground stems, tubers, bulbs, suckers, function of 
stems, leaves, general characters, kinds of leaves. Flowers, general 
description. Fruits, general description, kinds of fruits. Seeds, kinds of 
seeds. Germination and germinating capacity. Selection and Identification. 
Gramineous plants. Leguminous plants. Palms. Other Important Natural 
Orders. How plants feed. Absorption by Root Haiis. Importance of 
waters. Sap. Transpiration. Starch and Sugar. Cellulose. Plant Cells. 
Formation of seed, wood, latex, etc., Weeds and Vegetable Pests. 

Chemistry. 

Gases, Liquids, Solids, Atmosphere, Hydrogen, Oxygen, Carbon, 
Nitrogen, Phosphorus, Potassium, Sodium, Aluminium, Calcium, Iron, 
Adds, Bases, Salts, Nitric Acid, Nitrification, Nitrates, Ammonia. Phos¬ 
phates, Potash, Carbon-di-oxide, Salt, Sand, Clay, Lime, Hqmus, Water 
Starch, Sugar, Prpteids, Fats and Qil$ r 
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Economic Products. 

Low-Country Products. —Tobacco, Paddy, Cotton, Pulses, Millets, Arrow- 
root, Sago, Cassava, Maize, Gourds, Root Crops. Tropical Vegetables, English 
Vegetables, Fodder Grasses, Sugar Cane, Condiments, Oilseeds, etc. 

Estate Products . — Coconuts, Rubber, Tea, Cocoa, Coffee, Fibres, etc 

Fruits (Tropical). —Anonas, Citrus, Guavas, Mangoes, Mangosteens, 
Melons, Papaw, Pineapples, Plantains, Brazil-nuts, Butter-nut, etc. (Sub- 
Trpoical). —Cherimoyer, Tree-tomato, Mountain-papaw, Persimmon, Hill 
guava, Cape-gooseberrv, Passion-fruit, Peach, Pears, etc. 

Druids and Medicinal Plants. —Cubebs, Ipecacuanha, Kola-nut, Cinchona, 
Nux vomica, Sarsaparilla, Senna, Jalap, Croton-oil, Principal medicinal plants 
of Ceylon, etc. 

Poisonous Plants as Datura, Arrow-poisons, Dumb-cane, Gloriosa, Cer 
bera, Laportea, Modecca, etc. 

Spices and Condiments. —Allspice, Cardamoms, Cassia-bark. Cinnamon, 
Clove, Ginger, Grains of Paradise, Nutmeg (including mace), Pepper, Star- 
anise, Turmeric, Vanilla, Aniseed, Caraway, Coriander, Cummin, Mustard, 
Garlic, etc. 

Agricultukal EngjneeRIXG. 

Metric system. Chain and Arrows. Measuring laud. Plotting Scales. 
Simple Plotting. Calculation of Areas and Solids. Road Tracing. 

Ploughs, Harrows, Tools, Pumps, Oil Engines, Steam Engines. 

Irrigation and Drainage, Water Loggings. 

The Animal. 

Anatomy. Physiology. Common Diseases. Management and Feeding. 

CO-OPK RATION. 

Historical sketch. The Co-operative Ordinance. The Organising of 
Societies. Co-operation in Agriculture. Co-operation in Industries. Co¬ 
operation and Social Progress. The Working of Societies. Accounts and 
Books. Inspection and Supervision. Credit Loans and their repayments. 
Deposits. 

Crop Pests. 

Coconuts. — Rhinoceros Beetle, Red Weevil, Coconut Nephantis, Coconut 
Aphis, Palm Butterfly. 

Tea .—Shot-hole Borer, Red Borer, Tortrix, Red Slug Caterpillar, Lob¬ 
ster Caterpillar, Nettle-grubs, Leaf-mining Fly, Tea Mosquito, Red Spider, 
Yellow-mite, Purple-mite, Tea-eelworm. 

Rubber. —Long-horned Boring Beetle, Black scale insect, Spotted Locust, 
Large Cockchafer. 

Cocoa.— Helopeltis Bug (Same as Tea Mosquito), Pod-boring Moth, Shot- 
hole Borer, Bark-eating Borer. 

Paddy. —Paddy Fly, Paddy Grasshopper, Paddy cutworm, Paddy Butter¬ 
fly, Rice Skipper, Rice Case Worm, Paddy Borer. 

Cotton, —Red Cotton Bug, Cotton Beetle borer, Pink bollworm, Spotted 
Bollworm, Cotton leaf-roller, Cotton bud caterpillar, Cotton Aphis. 

Tobacco, —Tobacco leaf-caterpillar, Tobacco Stem-borer, Tobacco cut¬ 
worm. 
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Fruit .—Fruit flies, Scale-insects, Mango- hoppers, Mango weevil, Lemon 
caterpillar. 

Vegetable Products. —Diamond-back Moth, Sweet-potato Weevil, Red 
leaf beetle, Black leaf beetle, Brinjal leafbug, Cutworms, Brinjal Fruit Borer. 
Dorylus Ant, Pumpkin Fruit-fly. 

Plant Diseases. 

Diseases caused by various organisms. Parasites and Saprophytes, 
Obligate and Facultative, Wounds and function of bark of plants. Epiphytes, 
Lichens, Orchids, Ferns, Epidemics. Damage to crops and loss entailed. 
Quarantine. Legislation and Diseases. 

Causes of Disease.— Fungi, Bacteria, Plants, Physiological. 

Fungi. — Brief sketch of morphology and classification. 

Bacteria .- -Bacterial diseases. 

Plants. —Parasites. 

Physiological. —Fasciation, Chlorosis, Wound effects, nodules. 

Symbiosis —Mycorrhiza. Root tubercles of Leguininosic, Lichens. 

Control. —Fungicides, Treatment. 

Ceylon Diseases and Treatment. Hcvea. —Wet season bark rot on 
tapping surfaces, Leaf fall and Pod Disease. Pomes, Brown Root, Splueros- 
tilbe. Dieback, Botryodiplodia, Pink Disease, Canker. 

Tea. —Shot-hole fungus, Brown Blight, Gray Blight, Red Rust, Horse¬ 
hair Blight, Massaria. Botryodiplodia, Brown Root Disease, Poria, Rosel- 
linia Ussulina. 

Cocoa. —Canker, Botryodiplodia. Brown Pod, Botryodiplodia. Brown 
Root Disease. 

Coconuts —Gray Blight, Bud Rot. Stem bleeding. Ponies lucidus. 

Coffee. —Hemileia. 

Diseases Various .— Grevillea, Dadap, Albi/zia, Acacia decurrens, Casua 
rina. Jak, Citrus, Mango, Plantain. Clove, Nutmeg, Cinnamon, Tobacco, 
Cotton. 

DEMONSTRATIONS. 

Horticulture. 

Seed Solving. —Season, Selection of seed, suitable soils, germinating 
periods, preparation (filing, etc.,) acquatic seeds, etc. 

Rootstocks, Suckers , etc. —Methods, division, replanting, suckers, leaves, 
eyes, tubers, rhizomes, etc. 

Cuttings. —Season, condition of shoot, preparation, compost, succulents, 

etc. 

Layers. —Methods, selection, conditions, seasons for. 

Goolee Layering. —Selection, season, materials, etc. 

Grafting, —Methods, selection of stock and scion, conditions and seasons, 
composts. 

Inarching .— Method, selection, mode. 

Budding .—Season, condition of eye and branch, forms of budding. 
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Pruning. —Objects and principles, periods, lopping and pollarding, thin¬ 
ning, root pruning. 

Planting .—Seasons, preparations, holing, shading, watering, distances, 
mulching, surface dressing. 

Tramplanting. —Seasons, preparations, guards and supports, shading, 
watering, etc. 

Pots and Pot Culture. —Selection of pots, seed pans, etc., compost, orchid 
potting, conditions for syringing, watering, plant labels. 

Packing and Transporting of Seeds and Plants. —Packing materials, pre¬ 
paration of seed, acquatic seeds* preparation of cuttings, label and stencilling, 
packing and transportation, puddling. 

Storing of Seeds. —Seed collection, selection, vitality methods. 

Renovating of Paths and Roads. — Foundation, drains, culverts, silt pits, 
gradient. 

Tree belling and Charcoal Burning. —Methods of felling, stump extraction. 

Nurseiics .—Position, water, shelter, soil, preparation of beds. 

Garden Tours. —Study of growth, habits, peculiarities of trees and shrubs, 
adaptations. 

Garden Making. —Selection of site. Laying out hedges, boundaries, 
screens, etc. Selection of ornamental plants for borders, trees and shrubs, 
climbers* etc. Palms. Lawn making 

Useful Trees. —Trees for shade or ornament, for wind belts, for fuel, for 
timber, for road-side or street planting, for sea-side, for dry region, for 
up-country. 

Planting. 

Tea. —Nurseries; holing and planting ot tea-stumps, pruning, burying 
primings, tipping and picking. 

Rubber. —Nurseries ; holing and planting rubber-stumps, spacing, mul¬ 
ching and forking, marking out trees for tapping, tapping, collecting scrap, 
various methods of tapping, excision and incision, periods of tapping, bark 
renewal, coagulation, rolling, drying, creping, packing, care of rubber-room, 
smoking, grading. 

Cocoa. —Selection of seed pods, preparation of bamboos or baskets, 
planting, care of nursery, holing, planting out, spacing, planting at stake, 
temporary shade, permanent shade, varieties, pruning, shade-topping, pick¬ 
ing, breaking, burying pods, fermenting, washing, drying, grading, packing. 

Coconuts. —Seed selection, nurseties, holing, planting, cultivation, plough¬ 
ing, discing, beetle traps, picking, husking, shelling, drying, selecting, pack¬ 
ing, oil-pressing. 

Coffee. —Planting in baskets, and care of nursery, holing, planting out, 
shading, varieties, picking, pulping, drying. 

Plantains. —Varieties, suckers for planting, holing, planting, Ceylon 
method, West Indian method, suckering, manuring, fruiting, cutting, packing. 

Vanilla. —Planting, shading, mulching, training, fertilising, thinning pods, 
harvesting, drying and fermenting. 

Fibres. —Bulbils, suckers, planting, spacing, harvesting, preparation. 

Fruit Orchard and Vegetable Garden.— Digging, forking, trenching, ra¬ 
king, manuring, manure-heap, compost and leaf heap, mixing, seed boxes, 
potting, fruit-tree pruning, pine culture, beans, bean-fly, soya bean, beets, 
other root culture. 
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Paddy. —Irrigation, draining, ploughing, levelling, broadcasting, trans¬ 
planting, nursery, seed selection, harvesting, threshing, winnowing, storing, 
straw stacking. 

Grains. —Maize, sowing, sorghum, sowing, culture, leaf-fodder cutting, 
harvesting, threshing, storing. 

Sugar-cane .—Method of planting, cultivation, cutting, ratooning. 

Pafraw. —Planting, tapping for papain. 

Dynamiting. —Dynamiting for planting, for sub-soiling, blasting rocks 
and stumps. 

School Certificate. 

The course of instruction covers a period of one year divided into three 
terms corresponding approximately with the terms of the Education Depart¬ 
ment Schools, that is to say approximately 2nd week January to 1st week 
April, 1st week May to 1st week August, and 4th week August to 2nd week 
December. There will be three examinations in the year, one at the end 
of each term. To gain the school certificate students must have completed 
the course and obtained a pass at each examination. Every student will be 
required to make notes daily in books which will be examined and marked 
weekly by the Lecturers and Demonstrators. Students who fail to obtain a 
satisfactory proportion of note book marks will not be eligible for the 
School Certificate. 


TREATING POTATOES FOR DISEASE. 

In dipping potatoes for disease they may be immersed in a solution of 
corrosive sublimate (1 oz. to 6 gallons of water) for two hours, or sprayed 
with a solution of copper sulphate and washing soda in the proportion of 2 
lb. sulphate, 24 lb. soda to 10 gallons water. 

In experiments referred to by the Journal of Agriculture, Victoria, the 
tubers produced under either treatment were found to be free from scab 
except that caused by the eel worm, which is not affected by clipping. It is 
worthy of note that the yield for the untreated plot was exceeded by those 
which were subjected to dipping and spraying. 


visitors to the peradeniya 

EXPERIMENT STATION. 


Visitors to the Experiment Station included Professor Dunstan, Direc¬ 
tor of the Imperial Institute, Professor Armstrong of the London Univer¬ 
sity, and the Maharaja and Maharanee of Kapurthala. Over 300 other 
visitors have been shown round, which is less than half the number of last 
year, the decline being due to the war. Directors and members of the agri¬ 
cultural staffs of Cashmere, the Andaman Islands, Java, Portuguese East 
Africa, Japan, Malay States, Russia, and Holland have all paid visits for 
considerable periods to the Experiment Station, expressing their great inter¬ 
est in the work being carried on.— Manager's Annual Report for 1914. 
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CO-OPERATION. 


THE LAND AND AGRICULTURAL BANK 
OF SOUTH AFRICA. 

The Lund and Agricultural Bank of South Africa was established by an 
Act of the Union Parliament, and came into existence on 1st October, 1912, 
on which date it took over the assets and liabilities of the Transvaal Land 
Bank and the Agricultural Loan Funds of the Orange Free State and Natal. 

The main object of the Bank is “to assist the farming population by 
providing bona fide and deserving applicants with funds at a cheap rate, 
repayable in instalments over an extended period.” 

The control of the Bank is in the hands of a Central Board, with offices 
at Pretoria. This Central Board deals directly with the business of the 
Transvaal area, while local boards have been established for Natal, the 
Orange Free State, Eastern Cape Colony, and Western Cape Colony. 

The magistrates of the Union are the agents of the Bank, which is largely 
dependent upon them, on the one hand, for information as to the character 
of each applicant for a loan, and the value of the security offered, and, on the 
other hand, for making known to the farmers the various kinds of advances 
which the Bank is authorised to make. 

The minimum amount which may be lent to any one farmer is £50, and 
the maximum amount ordinarily £2,000, and exceptionally £5,000. 

Each application for an advance must be accompanied by a valuation of 
the property offered as security, made by a valuer appointed by the Central 
Board; the cost of making the valuation is regulated by a scale of charges and 
falls upon the applicant. The security tor loans is normally a first mortgage 
on land or farm buildings, and advances may be made up to 60 per cent, of 
the value of the security offered. 

The advances are made for thirty years; during the first five years 
interest is paid at the rate of 5 per cent, and the borrower has the privilege 
of reducing the amount of the loan by repayments of £5, or any multiple of 
such sum, at any date upon which interest is due. At the end of five years 
the principal sum outstanding becomes repayable in twenty-five years in half- 
yearly instalments. 

Besides the above “ordinary” loans, the following (among other) 
“extraordinary” advances may be made: (1) Cash credits to farmers for short 
periods for an amount not exceeding £ 1,000; (2) Advances for the construction 
of fences and dipping tanks; and (3) Advances to approved co-operative 
societies. 

The last-named advances arc guaranteed by the joint and several liability 
of all the members, while, as an additional security, the Bank has power to 
inspect the books of the Society for the purpose of ascertaining whether the 
funds advanced are being carefully and economically expended for the proper 
purposes, 
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These purposes are especially:— 

(1) The erection of buildings and the purchase of 

(a) Immovable property. 

(b) Agricultural machinery to be worked on behalf of members. 

(c) Breeding stock to be controlled and used on behalf of members. 

(d) Plant, office furniture, and other equipment. 

(2) To make advances to members against produce, actually delivered 
to a society in good order and condition, and carefully graded. 

(3) To purchase grain bags, agricultural implements, seeds, and farming 
requisites to be supplied to members. 

Operations from 1st October , 1912 , to 31st December , 1912. In this 
period the number of applications for ordinary advances, which were approved, 
was 547, to the amount of £348,220; the number of advances actually paid 
out was 287, to the amount of £106,840 (i.e., £372 on the average), and 
secured by farm property to the value of £265,521. The purposes for which 
these advances were made were: For improvements, £20,124, for purchase 
of stock, £14,622; for discharge of existing liabilities, £49,142; for sub-division 
of land, £172; and for purchase of land, £22,780. 

The profit made by the B ink in the period was £8,674, which, added to 
the reserve funds taken over from the Transvaal Land Bank and the Land 
and Agricultural Loan Funds of the Orange Free State and Natal, brought 
the reserve fund of the Bank at the end of 1912 to £88,160. 

Operations during 1913. The demand during 1913 for the benefits 
offered by the Bank was so much beyond expectations that the funds placed 
at the disposal of the Central Board proved quite inadequate, and the Board 
could only continue to make advances after securing a large overdraft from 
its bankers, and an additional grant of £25,000 from the Government. The 
issue of stricter regulations as to the purposes for which loans could he 
granted failed to lessen the rate at which applications for advances increased, 
and the maximum amount of loans was, therefore, reduced to £500. 

The Board estimated that it would require a further vote of £439,000 
for the year ending 31st March, 1914, and one of £1,435,000 for the year 
ending 31st March, 1915, unless the maximum amount of the loan of £2,000 
were permanently lowered, and it was loath to advocate this way out of the 
difficulty, as any such reduction would defeat the purposes for which the 
Bank was created. 

During 1913, 2,636 “ordinary” advances were made to the amount of 
£1,530,060 (average £584), and against security of the value of £3,418,670. 
The purposes for which the loans were granted were for; Improvements 
£216,270; purchase of stock, £125,335; discharge of existing liabilities 
£662,118; and purchase of land, £525,972. 

Of the “extraordinary” advances £60*246 was granted in respect of 
dipping tanks (though not paid in full), £102,195 was paid for fencing 
construction* and advances of £55,000 were made to three co-operative 
societies.— Journ, of the Bo. of Agriculture, 
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PROGRESS OF CO OPERATION IN INDIA. 


The following figures showing the progress of the Co-operative move¬ 
ment are abstracted from the “Madras Bulletin of Co-operation,” Vol. VI. 
N T o. 2, December 1914. 


Province. 


No. of Societies. 


No. of Members. I Working Capital 



1912-13. 

1913*14. 

1912-13. 

1913-14. 

1912-13. 

1913-14. 

Madras 

1,078 

1,333 

82,713 
(x 198 so 
cieties) 

100 537 
( x 232 so¬ 
cieties) 

9,553,751 

12,320,186 

Bombay ... 

615 

<m 

46,223 

66 775 

4,847,763 

6.613.135 

Bengal 

1,123 

1,663 

56,889 

90.363 

4,607,301 

8.<440,803 

Punjab 

2,845 

3.333 

133,780 

J 60.892 

12.809,304 

18,429.096 

United Provinces of 
Agra and Oudh 

2.530 

2.800 

106,627 

116,069 

8,667.662 

j 

11,418.637 

Central Provinces and j 
Berar ... ...! 

1.449 

1 

2.213 S 

i 27,571 
( x 825 so¬ 
cieties) 

40,415 
( x 180 so¬ 
cieties) 

| 3.515,046 

I 

1 

! 6.509,938 

Burma ... ... 

1.115 

1.355 

31.750 

37,131 

5,5o4.523 

j 6,610.881 

Bihar and Orissa 

595 

822 j 

30.673 

50,804 

1,372,212 

1 

2,287,938 

Ajiner-Merwara ...! 

282 

357 j 

8,111 

11,162 

995.448 

1,485.831 

Total ...! 

i 

11,072 

14,274 j 

i 

524,337 

674.148 

i 51.933.010 

74,010.445 


The following figures showing the progress of the movement in Mysore 
and Baroda are given in the annual reports of Registrars of Co-operative 
Societies in their respective states. 


Mysore 

343 

530 

l ! 

34.538 j 

40,479 

1.289,338 

2.147,340 

Baroda 

189 

2o2 

5.4o5 

7.749 

336.612 

630.837 

Total 

532 j 

792 

30,003 1 

i 1 

48,228 

1,025,950 

2.787,177 


CATTLE CLUBS. 

There are now 157 clubs for the co-operative insurance of cows in 
England and Wales, distributed over fifteen counties. Of these 117 have 
4,582 members, with 14,316 cows and calves insured, and assets amounting 
to £32,656. They are organised on much the same principles as the pig clubs, 
membership being confined to one large parish or a small well-defined district. 
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Most of them probably originated in the latter half of the nineteenth century, 
but some few were formed earlier, and one at least has had a continuous 
existence for over a century. Out of the total number only twenty-two are 
registered, but they appear to be more permanent in character than pig clubs 
probably because of the greater volume of their financial business. 

It is rather striking that cow clubs are generally found where small hold¬ 
ings, especially of an old-established character, exist in unusual numbers. 
For instance, a very prosperous club exists at Whixall, in Shropshire, where 
there are 170 small holdings in a parish of 2,300 acres, and at Friskney, in 
Lincolnshire, where a good club has existed for over half a century, holdings 
between 1 and 50 acres constitute 78 per cent, of the total number. The 
number of animals insured by the clubs may vary between 40 and 1,400, the 
average for 21 registered societies being 220, and for 86 societies, including 
both registered and unregistered, 115. The membership varies between 20 
and 300, the average for 86 societies being 41. 

The method of collecting premiums in cow clubs differs somewhat from 
that adopted by many pig clubs. When the member of a pig club has paid 
his entrance fee he pays a small subscription every quarter irrespective of 
whether he has animals insured or not. This arrangement has doubtless 
been made to preserve the continuity of the club when there is no continuity 
of possession of pigs by members throughout the whole year. But in the 
cow clubs an annual membership subscription is paid, and generally an 
entrance fee, and a quarterly subscription for each animal, fixed according to 
age or rate of insurance. The annual premium for an adult animal varies 
between 4i. and 8s. per annum. Few, if any, of the societies insute the full 
value of all animals. Some societies pay full value for some animals, but fix a 
maximum amount for insurance ; others pay a fixed proportion of the value 
of each animal. The average death rate varies considerably, some localities 
being apparently unhealthy for cow stock, but the average is about 2*5 per 
cent. In 1912 the average loss per animal incurred by twenty-two registered 
societies was 4s., while the average compensation per animal dead was £8. 5s. 
This includes a small percentage of immature stock, amongst which the death 
rate is higher than among cows. The costs of management amount to about 
6J. per cow, and altogether it has been proved that the cow clubs can insure 
stock at a cost of some 3 or 4 per cent, per annum of the total value of 
animals, while the insurance companies demand a premium of some 7\ per 
cent. While doing this many of the clubs have been able to build up con¬ 
siderable reserves. In 1912 eighty-six societies had funds amounting to over 
£10,000, while some societies have accumulated sums much larger than the 
average for this group. The Whixall Club had £1,500 in 1908, when it 
decided to reduce its reserve by making a dividend of £500 among its mem¬ 
bers. Fortunately the practice of making dividends is not so common among 
cow dubs as among the pig insurance societies. A scheme has recently been 
laid down by which cow clubs may reinsure part of their risks with a 
co-operative insurance company, but an increase in the number of clubs regis¬ 
tered seems to be a necessary preliminary to any scheme of development. As 
in the case of the pig clubs, it seems a pity that so few societies take the 
advantages accruing to the process of registration, and that some attempt is 
hot made.on the part of the officials of the clubs to strengthen their position 
by federation, and to extend the benefits of such associations into other 
localities.— Journal of the Royal Agricultural Society of Engird. 
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POULTRY AND APICULTURE. 

-—- 

THE BROODY HEN. 

“Red Lincoln” treats of this subject in the South African Poultry 
Magazine for June, and his practical hints are reproduced below :— 

There are two main ways of hatching—natural and artificial. Nature’s 
way, the broody hen; art’s way, the incubator. Broody hens are scarce when 
most wanted. To ensure a good supply of early chicks, an incubator is 
almost indispensable, but as the majority of farmers confine their hatching to 
mother hen, a few words on her treatment and care lirst. 

Make sure that your hen is really broody before you interfere with her 
in any way. When you first find her sitting on the nest when the rest are off 
to roost, leave her alone. She may be only thinking about it, and to disturb 
her maternal meditations at this early stage may frighten the thought right out 
of her head. Give her another twenty-four hours to think over it, and by 
that time she will usually be of the same opinion still—only more so. Mean¬ 
while, if you are going to change her quarters, get them readv for her. This 
is generally necessary, for she is most likely sitting where other hens are lay¬ 
ing, if not at present, they will most likely want to before she is through her 
work, and then it’s a case of too many eggs, too many hens, and too few 
chicks. 

HOW TO MAKE A HATCHING COOP. 

Have a bottomless coop ready for her. This should be not less than 2 
feet square and 2 feet high. It may have square sides with a pitched roof, or 
it may be of the inverted V pattern, which is all pitched roof. If I have a 
square box suitable I knock off the bottom, top and front, and convert them 
into the roof and the laths in front; if not, I generally knock two paraffin 
cases to pieces carefully and make an inverted V shaped coop. The front 
laths I make 1^ inches wide, and place them the same distance apart. The 
two middle ones slide up and down and act as a door. 

Choose a quiet secluded place on short grass and make a shallow depres¬ 
sion about the depth of a soup-plate; don’t dig a hole as deep as a pudding 
basin. Go and look at the nest the hen made for herself; it is not a dug-out, 
only just a scratch-out. Now, put in a thin layer of hay or chaff; sprinkle it 
with some disinfectant or a good insect powder. Place a couple of dummy 
eggs in the nest and put the coop over so that the nest takes up one of the 
back corners. After sundown, and just before dark, quietly and carefully 
take her ladyship from the nest of her choice, dust her well with insect pow¬ 
der, especially among her fluffy feathers, and under her wings, and place her 
quietly on the nest of your approval. If she settles down quietly, you can 
give her the eggs you wish her to hatch the next evening. 

Don^t disturb a broody hen any time before sundown for the first few 
days* See that she has water always accessible, and changed everyday, 
and give her two meals a day of hard corn, White maize may safely be fed to 
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her; in fact, there is probably no better food, for a broody hen always loses 
considerable weight during her period of sitting. After two or three days 
the door may be opened for an hour before sundown to give her an oppor¬ 
tunity of stretching her legs if so inclined. If she finds her way back safely, 
give her the same privilege next day, and more of it until she may have full 
liberty to please herself during the whole day, but always make her safe for 
the night. Whenever you find her oft the nest, just count the eggs to see 
that none are broken. Should such an accident occur, take the remaining 
eggs and wash them in warm water, and renew the hay or chaff of the nest 
before replacing them. It may also be necessary to catch the hen and clean 
any mess of broken egg from her. 

TESTING EGGS. 

After the fourteenth day the eggs may be examined and the unfertiles 
taken away; these may be easily distinguished by taking them to a darkened 
room and holding each one before a light. Those that are clear may safely 
be discarded. It is best to have only eggs with chicks in on hatching day, 
and for this reason the remaining eggs may be put to another safe test on the 
eighteenth or nineteenth day. Place them in a dish or bucket of warm water, 
and if any of them come to the surface they may also be taken away. You 
may only have half your original eggs left, but those useless eggs, left in the 
nest, might cause the crippling or even the death of one or more of the chicks 
that are going to hatch. When the chicks commence to hatch, it is a good 
plan, if the hen is quiet enough, to remove the chicks from time to time and 
place them in a lined box or basket near the fire until the last one has made 
its appearance. Then remove any unhatched eggs and the egg shells from 
the nest and replace the chicks carefully under the hen. 

COMB FOUNDATION FOR BEES. 


G. S. Oettle, writing in the South African Poultry Magazine, 
furnishes the following interesting information on this subject:— 

Wax foundation is provided by the bee-keeper for the simple reason that 
it enables the bees to build straight combs in the frames, and straight brood 
combs admi£ of easy manipulation. It is a thin sheet of wax on which the 
imprint of worker or drone cells has been made by machinery. 

In oversea apiaries drone-comb foundation is preferred for extracting 
supers, but a good deal of experience w r ith our South African bees indicate 
that they will not store in drone cell shallow frames, if they can possibly help 
it. A splendid example was instanced of this peculiarity last season. Several 
shallow fl ames had been fitted up with old comb which had been cut out 
from brood frames spoilt by the excessive building of drone-comb upon the 
bottom edges. Being undesirous of wasting this comb I trimmed it and 
fitted it into some shallow frames which had to be put into service at once. In 
tile super there were twelve frames, and of these five contained some drone- 
built comb. , It was remarkable to note how that whilst all the worker cells 
were filled with honey, and in many cases had been sealed oyer, the drone 
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cells were as clean as a whistle. Further experiments indicated that whilst 
the bees had placed honey in drone cells they only do it as a last resort, and 
in one super which as an experiment I had filled with purely drone comb 
frames, I found the brood-chamber clogged with honey, swarming prevalent 
and the super empty. 

Wax foundation is made in several qualities : thin, medium and heavy. 
The thin foundation is used for the sections, and has just sufficient wax to 
enable the bees to draw out the cells and fill them with honey without leav¬ 
ing any indication of a mid-rib when the honey is being eaten. When putting 
foundation into the frame remember that the points of the cells’ hexagons 
must point straight up and down, and not from side to side, otherwise in hot 
weather the comb is liable to break down with the weight of bees on it. 
Never use starters if possible, always use “full” sheets, because the comb will 
be even and will be worker-comb. Above all things, avoid the presence of 
drone-comb in the brood-chamber. 


A NOTE-BOOK OF AGRICULTURAL FACTS 

AND FIGURES. 


The above is the title of a little volume compiled by Mil R. Cecil Wood, 
Principal of the Agricultural College at Coimbatore, arranged as remarked by 
the author of the book on lines similar to McCoxxell’s Agricultural Note¬ 
book. It contains 178 pages of information on various subjects and is in¬ 
tended for those engaged in agricultural investigation, instruction or demon¬ 
stration in the South of India though it will certainly appeal to a much wider 
circle of Tropical agriculturists. 

Under the heading labour will be found information regarding the time 
and number of persons required-for extracting fibre, grinding cotton seed, 
husking paddy, planting canes, coconuts, chillies and other garden crops, rope¬ 
making, etc. 

The important subjects of soils and manures are given due recognition 
and the chapter on crops deals with cereals, pulses, vegetable and garden 
produce, oilseeds, fibres, condiments and spices, drugs and narcotics, sugars 
and dyes. The book in addition to the above contains information on 
weights and measures ; mensmation and levelling ; machinery and buildings ; 
foods and feeding ; live stock with notes on some ot the common diseases ; 
dairying; common insect pests; horticulture, timber trees; a most compre¬ 
hensive list. It has been printed by the Superintendent of the Government 
Press, Madras, and is priced at 14 annas. It is of convenient portable size 
and we can recommend it as a companion to all practical men. The size 
would have been still less if no blank pages had been left. I he system 
adopted of interleaving with blanks is, we think, out of date with modern 
books of reference Such as this. 
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THE CEYLON 

STATEMENT OP RECEIPTS AND PAYMENTS POR 


RECEIPTS. 


To Balance at Mercantile Bank, Kandy, 31st Dec. 1913| 

Members’ Subscriptions. 

Local Subscriptions for 1930 
do 1911 

do 1912 

do 1913 

do 1934 

do 1915 

do 1916 

Foreign Subscriptions 

Government Grant for 1914 (3 Quarters only 
Interest 

On Mercantile Bank A/c 
National Bank of India, Ltd. 

Overdraft at 31st December, 1914. 


Rs. 


Rs. 


8 

32 

112 

742 

3859 

374 

*>4 

8756 


Cts. 


Rs. 

"7397 


13939 

19125 

54 

334 


Cts. 

77 


29 

87 

84 


38851 


32 


PAYMENTS. 

By General Expenditure 

Organising Vice-President 
Assistant Editor 
Proof Reader 
Clerks and Peons 
Agricultural I nstructors 
Stationery 

Postage and Telegrams 
Office Furniture 
Bank Charges and Commission 
Miscellaneous Petty Expenses 
Printing 

Auditors’ Fee for 1913 
Transporting Bull 
„ Travelling Expenses 
Secretary and Staff 
Agricultural Instructors 
Show Judges, etc. 

Organising Vice-President and Staff 


Forward Rs.... 


Rs. 

Cts. 

Rs. 

Cts. 

3000 




999 

96 



240 




5147 

64 



6556 

92 



601 

46 



2071 

41 



76 

53 



115 

53 



647 

85 



230 

96 



200 




43 

89 

19932 

15 

269 

05 



8538 

73 



226 1 

95 



123 

25 

9137 

98 



29070 

13 


We certify that we have prepared this account of Receipts and Payments from the books 
Colombo 13th May, 1915. 
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AGRICULTURAL 

SOCIETY. 

THE TWELVE MONTHS ENDED 31st DECEMBER, 1914 


PAYMENTS. 

Rs. Cts. Rs. Cts. 


Bkuuohi Forward 

| 29070 13 


By Tropical Agriculturist & Magazine of 

C. A S 

i ! 


Printing English Magazine 


7949 68 | 


,, Tamil Edition 



200 ! 





8149 68 


Less Received for Advertisements 


3703 68 





4446 


Cost of Singhalese Magazine 




Editor’s Fee 


450 00 



Printing, Postage, &c. 

1147 83 

i 




1597 83 



Less Subscriptions 


393 27 

1204 56 5650 56 


Agricultural Show Expenses 




Grant to London 



250 

Cotton Exhibit 



6 ! 

; Cost of medals 



327 i ' , j 

i 



583 ; 

Less Paid on a/c of Kaiut; 

ra medals 


300 283 | 

.. 1 xperimkntal Gardens 



j 

! Paddy and Tissa Grass 



95 37 

Bandaragaina 200/-, Regalia 210/36 


410 i 36 1 

Balangoda 165/ , Badulla 

105/ 


360 ! | 

Jaffna 150/-, Nugawela 38/o() 


188 1 60 

Nikawerativa 67/50, Ambalantola 241/60 

339 16 ! 

Mediwake 150/ , Vavuniv 

i 33/25 ... 


183 | 25 ' i 

Halalla and Hittipola ... 



168 50 1745 | 24 

! „ Apiculture 



, 21 81 

Seed Stork at Government Stock Garden 


Coolies’ Wages and Miscellaneous Expenses 

254 61 

I „ Sericulture Experimental Karm 


1 

| Grant to Salvation Army 

... 


125 • 

1 Sundry Expenses 

i 


... 

189 65 S 314 65 


Agricultural Implements 



i 33 92 


,. Agricultural Training 



• 1 35 78 


Cash in Secretary’s Hands 



! 30 ; 


Stock of Stamps 



i 58 49 ' 88 49 


„ Seed Supplies 



l j 


Excess Purchases over Sales 




Purchases. 

Sales. 



Vegetable Seeds 

110303 

368*49 

i 


Paddy 

5834 

5252 

1 j 


Cotton 

22 20 




Grafted Plants 

852*48 

76607 

j | 


Indian Corn 

3715 


1 


Soya Beans 

3506 

430 

! | 1 


Sunn Hemp 

8531 


! I i 


Wheat 

2742 


! 


Lucerne 

14-92 




Grass 

18 64 

1113 



Potatoes 

3650 




Coffee 

390'68 

25675 



Turmeric & Ginger 

35 60 




Sundries 

23961 

114 55 




2956*94 

1603*81 



Excess Purchases 


1353-13 






1353 13 





Rs. 38851 32 

of the Society and that to the best of our belief it is correct. 


(Signed) FORD 

RHODES, 

THORNTON & Co. 




Chartered Accountants. 
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GENERAL. 

-- 

COMMITTEE OF THE BOARD OF 
AGRICULTURE. 


MinuU's of Mt'din g held 31st August, 19]5. 

The Board of Agriculture met in Committee at 11-15 a.m. on Tuesday 
the 31st August, 1915. 

Present :— Mr, R. N. Lynk, O.V.P., in the chair ; Dr. H. M. Fernando, 
Hox’ble Mil A. Kanagasabai. Dunuwille Disaya, Mudaliyar Tudor 
Rajapakse Messrs. W. A. dk Silva, L. \Y. A. de Soysa, K- Baxdara- 
Beddkwela, H. L. de Mel, N. J. Martin, A. Y v . Bkven, J. M. Henry, 
l). S. Corlktt, A. Bruce, Geo. Bryce, L. E. Campbell, j as. Peiris, B. K. 
Sch e REF I us and C. Drikberg (Secretary). 

The tirst subject discussed was the advisability of using common salt as 
a substitute for potash (introduced by L)r. H. M. Fernando/. 

The Acting Government Agricultural Chemist gave it as his opinion that 
the use of salt was not to be recommended in spile of its hygroscopic pro¬ 
perties, and that lime was to be preferred as a liberator of potash in the soil 
and an aid to nitrification. 

The Chairman referred to the value of the bare-fallow as a means of con¬ 
serving moisture in the tropics, and invited attention to the work done by 
the disc harrow at the Chilaw Coconut 'Trial ground. He quoted iiguies to 
prove the value of the bare over the crop-fallow. 

The Chairman also mentioned the “Chula” Copra Dryer, and invited the 
opinion of members present. 'The majority considered that there was no 
room for improvement in the present method of drying, which ga\e 
marketable copra at the cheapest possible cost. At present there was no 
encouragement to produce a white copra. 

Mr. D. S. Corlktt explained by means of a model the woik done by 
the “leveller” used on paddy land in Egypt. It was pointed out that a 
similar implement was already in use, but that the model was an improvement 
on it. Mr. H. L. de Mel undertook to demonstrate the use of the new 
implement and report what cultivators thought of it. 


CEYLON AGRICULTURAL SOCIETY. 


REPORT FOR 1914-15. 

The last Annual Meeting of the Society was held on 11th August, 1914, 
in the Executive Council Chamber, Queen’s House, and was presided 
over by His Excellency Sir Robert Chalmers, President. 

MEMBERSHIP. 

The following members joined the Society during the year :—K. Peace ; 
The Superintendent, Ferham Estate; W. S. Cookson; The New York Public 
Library; John Booth ; F. W. Barker ; T. H. Obeyesekere ; Dr. M. J. de Jong; 
Dr. M. J. Appaswamy ; W, Diopeuheim ; Bulatgev Konnehamy; Henry A. 
Peiris; P. M. Tikiriduraya ; T. B. Madawela; M. B. Hat watte; F. VanRooyen; 
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T. B. Panabokke ; H. Poyntz-Wright ; The American Consul, Colombo ; 
George Benzie : B. Abeyesundera; E. Long ; \V. L. Mesrnan ; I). G. Came¬ 
ron ; W. T. Samaraweera ; M. Towlunie ; C. Kumbalatera ; L. B. Bulanku- 
laine ; K. S. Pantulu ; E. A. Reid; Popular “ Guaahan ” Club; M. Moone- 
svvamy & Co. ; Rev. J. P. M. (iibson ; J. Cikot ; C. Canagaratnam ; T. \V. T. 
Perelt ; F. 1. S. Sutherland; George Farmer; The Manager, Nan Ueng 
Rubber Estate ; The Mexican Crude Rubber Co. ; V. Palmgren ; Okinawaken- 
Tokyo-Shikenjo ; E. Salis ; Taiwan-Sotokufu-Shuchikiyo ; M. P. 1 itot ; 
M. A. Subha Kao; J. E. Eddie ; Sam K. Dickson; M. H. M. Samseedeeu ; 
T. R. Wiggin ; E. C. Villiers ; E. J. Woodhousc ; The Editor, La Hacienda ; 
Ross Wyllie ; Rolf Smerdon ; Dodwell tS: Co.; Ce\lon Coconut Oil and 
Desiccating Co. ; J. S. Vereschagin ; S. Oxton Jones ; A. M. C. Dias; G. H. 
Boultbee-Whall ; E. M. B. Seneviratne ; J. J. Wall ; R. L. Ephranms ; 
C. 1). A. (junawardene ; \V. M. Hall ; A. C. Koorenhof ; I). Butinschaap ; 
A. Stephen ; M. Somasundaraui ; A. B. Rickets ; G. F. Weatherston ; R. R. 
Wheatley ; John Cotton ; William Wichcrley ; Pelmadulla Valley Tea and 
Rubber Co. ; J. H. Wall ; Delmege, Reid & Co. ; II. C. Wickham ; Director 
of Agriculture, Amloh ; (iibson Islands Ltd. ; 1. A. Duff-Joss; P. B. Ram- 
bukwella ; The Superintendent, Tismoda Group ; Meade Gilbert Stone ; 
Philip Shelley ; J. C. Parker ; R. Baimerman ; J. F. Dias ; C. S. Rajaratnam ; 
Francis Wickramasinghe ; Deputy Dilector of Agriculture, Konkan I)i\isioii ; 
Phra Raja Yodha ; Principal, Agricultural College. Sabour ; A. D. Gilbert 
Bennett ; ]\Ii s. W. H. Wright ; A. Robt. de Alwis ; I\. N. Power ; G. B. Smitx ; 
Kai l Krippendorff ; K. R. Fernando ; William Edward Dean ; R. II. Wije- 
manc ; John Spring cV Co. ; H. Brian; C. Hill ; J. P. G. Kruyt. 

The total number at date is 1,590 - Local 860, Foreign 730. representing 
a decrease of 293. mainly due to the names of enemy subjects having been 
struck off the list. 

The following statement shows the distribution of local and foreign 
members :— iLoml) Western Province <323); Central Province (279); Southern 
Province (57) ; Northern Province (23) ; North-Western Province 138) ; 
Province ot Sabaragamuwa (55) ; Eastern Province (14) ; North-Central Pro¬ 
vince (17); Province of Fva (57). (/m/Dg//) England (69); Scotland (8)); 
Ireland (4) ; New Zealand (3); France (ID; Siam (6) ; Italy (4) ; Burma (36 ; 
Java (41); Japan (20); Fiji (4); Belgium (2); India (138); F. M S. (75); 
Poitugal (3); China (2); Russia (2); Cochin China (5) ; Africa (50) , America (25) ; 
Australia (31) ; East Indies (6) ; West Indies (29) ; Pacific Islands (1) ; 
Hawaii (8) ; New Caledonia. (1) ; Egypt (4) ; Bahamas (1) ; Gold Coast (10); 
Holland (7) ; Dutch East Indies (8) ; Philippine Islands (10); Solomon Is¬ 
lands (7) ; Mauritius (3) ; Seychelles (5) ; Borneo (10) ; Uganda (8) ; Cook 
Island (1). 

BOARD OF AGRICULTURE. 

The death occurred during the year ot Capt. A. N Galbraith, C.P R.C., 
a former Secretary; the Hox’blk Mr. Jas. VaxLaxgkxbekg, K.C., a Vice 
President; Mr. Andrew Rutherford, M.A., Government Entomologist; 
and Dr. R. H. Lock, M.A., D.Sc., who acted for a time as Organising 
Vice- President. 

At to-dav's meeting a revised list of Board Members nominated by His 
Excellency the President will be submitted for the year 1915-16. 

FINANCIAL. 

A statement of income and expenditure is tabled as usual. The excess 
ol purchases over sales under 44 Seed Sundries” was due to special ex¬ 
penditure on the free distribution of seed at the commencement of the war. 
In previous years the reverse was the case. Travelling expenses show a 
decrease by Rs. 2,000, compared with last year's expenditure, due to rigid 
economy necessitated by the retrenchment policy ; while the printing account 
has been reduced by Rs. 1,29P49 for the same reason. 
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The income during the 12 months under review exceeds the amount of 
the Government subsidy by 13,939*29, indicating that the Society is 
steadily making headway—a fact which should gratify its members. 
The activities of the Society have of course to be regulated according to the 
resources at its disposal, and under normal conditions there would have been 
opportunity for considerable expansion in the scope of our work : but under 
existing circumstances, and in view of our satisfactory financial position, 
Government has thought it wise to cut down the grant by Rs. 5,000, so that 
for a time at least it will be necessary to exercise extreme caution in incurring 
expenditure. 

STAFF. 

During the year the Secretary visited 1^8 centres in the different 
Provinces, inspecting the work of the Instructors, visiting the Gardens 
conducted under the auspices of the Society and conferring with officials ard 
private individuals connected with the Agriculture of the Island. 

The Society is now employing only 9 Instructors, the number being 
temporarily kept down in accordance with the general policy of retiench- 
ment in operation at the present time. The movements of the Instructors 
have also been restricted on the same grounds. 

Mr. K. Chinnaswamipili.ai who was seconded for duty as Foreman of 
the Dry Zone Experiment Station, Anuradhapura, reverted to his sub¬ 
stantive post as Agricultural Instructor, Batticaloa, on 1st February, 1915. 
Mr. Chjxnaswamipillai’s training and experience in South India enabled 
him to put in some excellent work in the laying down of a series of dry-land 
crops at the Experiment Station, and should stand him in good stead in the 
district in which he is now serving where the climatic conditions approxi¬ 
mate closely to those of South India. Already his knowledge and advice as 
to agricultural practice have come to be appreciated and sought aftet, and 
some interesting schemes affecting crops and cattle are likely to be launched 
with his assistance. 

Mr. L. A. D. Silva, Agricultural Instructor, Balangoda, was for three 
months on special duty at Bandaragama and has since returned to his station 
where his chief charge is the excellent garden he has established, in 
addition to itinerary work in the Ratnapura district. 

Mr. L. de Z. Jayatillkkk, Agricultural Instructor, Kosgoda, itinerated in 
the Galle District in addition to supervising the Weragoda and Bandara¬ 
gama Gardens. 

Mr. S. S. Mapaxar has acted with acceptance as Agricultural Instructor 
at Jaffna for Mr. S. Chelljah, since the latter’s appointment as Maniagar of 
Delft, and supervised the work in the Jaffna Garden. 

Mr. A. A. Jayasinhe was stationed at Hettipola and looked after the 
Garden there, paying periodical visits to Puttalam, Nikaweratiya and 
Wariapola, 

Mr. M. J. A. Karunanayake, with headquarters at Hambantota during 
the cultivating season and otherwise at Matara, was in charge of the w r ork 
at Ambalantota and Tissamaharama. 

Mr. A. Madanayake was stationed in the North-Central Province, but 
was unfortunately incapacitated by malaria for a considerable period. 

Mr. Jas. R. Nugawkla continued to work in the Central Province with 
headquarters at Katugastota and devoted his time chielly to paddy experi¬ 
ments while inspecting the Medivvaka Garden at intervals. 

Mr. W. Molegode, now Senior Instructor, has been of considerable 
help to me in the office, and u r as entrusted with special duties of a respon¬ 
sible nature. He also looked after the Kegalle Garden, and attended to work 
connected with lac culture. 
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All the Instructors were on special duty for a period of live weeks 
during which they worked strenuously in connection with the general distri¬ 
bution of seeds, at the end of last year, under a scheme for encouraging the 
cultivation of quick-growing crops to meet any possible shortage of food 
stuffs as the result of unemployment following upon retrenchment during 
war time. 

OFFICE. 

With so large a clientele as is indicated under membership the Society’s 
office has had a great volume of correspondence to deal with. The number 
of letters that were despatched and received during I he year were respec¬ 
tively 6,020 and 5,873. 

The work could not have been carried on satisfactorily but for the services 
of a well-trained staff. 

Mr. J. S. de Silva, the Chief Clerk, who joined the Society at its incep¬ 
tion, has ii thorough grasp of the duties of his office. Mr. W. A. W. Guna- 
wardexe and Mr. V. Ramanathan (Assistant Clerks ) maintained their good 
record. No less efficient have been Messrs. A. C. Mack (personal clerk to 
the Editor of the Tropical Agriculturist), A. i>e Alwis and K. 13. 
Halanooda (Junior Clerks). In July Mr. Alwis succumbed to a painful 
illness and through his death the Society has lost a conscientious officer. 

APPOINTMENT OF INSTRUCTORS AS CHIEF HEADMEN. 

Mr. S. Chelliah, Agricultural Instructor, Jaffna, was appointed Maniagar 
and President of Village Tribunals, Delft, and assumed duties on February 
1st, 1915, his place being temporarily filled by Mr. S. S. Mapaxar. 

Mr. P. 13. M. Baxoaraxayake, Agricultural Instructor, Badulla, was 
appointed Katemahatmava of Bintenne (E. P.) and assumed duties on May 1st, 
1915. 

The appointment of officers with agricultural training and experience to 
responsible posts in which they will have ample scope for dealing with 
questions affecting the welfare of a rural population and initiating measures for 
the improvement of its agricultural practices, is a most welcome innovation, 
and is bound to result in tar-reaching benefits to the cultivating classes. 
Both the districts referred to are agriculturally in a backward state, and it 
will be interesting to watch their progress under officers who have special 
qualifications for dealing with rural problems. 

Bintenne, the largest division of the Eastern Province, with a sparse 
population of some 3,000, is the home of a simple peasantry who practise the 
crudest methods of cultivation and are frequently confronted with serious 
difficulties in respect of food requirements. The possibilities of a larger and 
better food supply exist and are only awaiting development. The deep in¬ 
terest which the Government Agent (Mr. Bertram Hill) has taken in this 
part of his province has led to his initiating a well-thought-out scheme for 
encouraging a better and more reliable system of cultivation with the use of 
irrigation water in place of the haphazard and improvident methods in vogue ; 
and with the co-operation and sympathy of an agricultural Headman the 
future of the district is more hopeful than before. 

In Delft, an Island of 17 square miles, very little agricultural work is 
carried on. With the exception of small cultivated patches the Island is in a 
state of nature. Some 20 or more years ago cotton was grown to a fairly 
large extent, and a perennial variety is still to be found successfully combat¬ 
ing the drought that prevails during the greater part of the year. The lint 
from this is spun into an inferior thread and sold in Jaffna. A better variety 
of cotton will be tried next season. The most promising industry, however, 
is that of breeding animals (which include a few horses). There is ample 
pasture, and apparently much scope for improving the breed of cattle, sheep 
and goats : and this matter is engaging the attention of the new Maniagar who 
is working in co-operation with the Society, 
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It is to be hoped th;it the policy here indicated of appointing men trained 
to agricultural work to take charge of the backward districts of the Island will 
be pursued, so that through the agency of such “ missioners” the standard 
of cultivation in these districts may be raised and greater uniformity may 
prevail in a Colony wherein the contrast of prosperous and depressed 
areas is so extraordinarily marked. 

GARDENS. 

The Society’s Gardens continue to exercise an influence for good as 
experiment and demonstration centres, as well as media for the dissemina¬ 
tion of new and improved varieties of crops. 

At Balangoda the garden is divided into six sections—School Garden 
proper, Vegetables, Fruits, New Economics, Fodder and Nursery. A large 
quantity of seed and plants were distributed during the year. 

The Mkdiwaka garden is worked on a four-course rotation under a 
scheme for demonstrating the continuous cultivation of dry lands. The extent 
of two acres is divided into half acres and the following sequence adopted : 
Cotton, Legume, Cereal, Rootcrop. 

During the past year the crops grown were Cambodia cotton, Vigiiti 
sinensis. Hickory King maize and Potatoes. 

The Bandaragama Garden was extended by the planting up of further 
rows of fruit trees, both grafts and seedlings, and though the larger part of 
the fruit section is devoted to oranges, the collection of plants is very repre¬ 
sentative. The locality being suitable for mangosteens. arrangements have 
been made for putting in a good number of these plants. About an acre is 
under pine-apples which are doing very well. 

The Weragoda Garden now carries a large number of introduced 
varieties of mangoes and oranges which are coming into bearing, and about a 
hundred “Gootee” layers are about to be taken off them. Among the fruit¬ 
ing trees iS an excellent variety of Citron with edible peel. The fertility of 
the vegetable section is being maintained by green crop manuring with 
Scsbanin aculcala . Jak planted mainly as a wind break is making good growth, 
and pine-apples cover about three acres. 

At Amhacaxtota after the removal of cotton, Egyptian sorghum and 
Castor oil, the garden has been got ready for sowing sunn hemp as a reno¬ 
vating crop. 

The Jaffna Garden is of a mixed character and is being cultivated with 
crops new to the Peninsula. 

At Tjssamahakama there is a plantation of fodder grasses with a view to 
introducing their cultivation into the locality where the question of cattle food 
is a pressing one. 

The Garden at Hkttipola is worked on a four course system as at 
Medivvaka. The crops grown last year were Cotton, 1'hnseolns radinlns , Maize, 
and Cassava. Vegetables were grown in a separate section during the off 
season. 

DISTRIBUTION OF SEEDS AND PLANTS. 

Not the least important work of the Society is that accomplished through 
the half-yearly distribution of seeds and plants. During the past year, 
according to records kept, 1,726 plants and 6,164 seed packets went out from 
the nurseries and seed store in charge of Mr. M. J. Fernando, the Seedsman. 
According to a recent census the number of seedlings of all kinds in the 
Stock Garden nurseries was 4,993. 

The Society being in close touch with agricultural departments and 
agencies in all parts of the world is able to procure for its members any plant 
or seed they are in need of. In this way seeds of such rare plants as Durango 
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and Canto cotton, Hopi maize, and perennial rice have been introduced 
through the kindness of foreign correspondents. 

In addition to the half-yearly distribution of seed the general “ War 
distribution *’ referred to elsewhere should be mentioned here. For this 
work the Finance Committee voted a sum of Rs. 1,000. The task which the 
Society undertook was no light one and taxed its resources to the utmost. 
The co-operation of the Department of Agriculture was of great assistance in 
accomplishing the work, the result of which is seen in the abundant supply 
of vegetables in both town and village markets. 

THE VALUE OF CO-OPERATIVE WORK. 

A striking instance of the agricultural improvements effected in certain 
districts by this means is to be seen in Cpper Dmnbura Here, with 
Mediwaka as a centre, a great deal oi useful work has been done in the 
introduction of new crops and better methods of cultivation. During the 
past live years the advantages of a rotation of crops has been demonstrated 
at the Mediwaka Garden which is subsidised by the Society. This garden 
is under the management of D. U. Banda, Teacher of the Government 
School, and worked under the supervision of Mr \\\ Molkoodk, Senior Agric¬ 
ultural Instructor. Both manager and supervisor have been keenly interested 
in the work, and the country around has greitly benefited by their labours. 
Cotton (Allen's and Cambodia). Tobacco, Hickory King mai/e. Sorghum 
(Indian and Egyptian) Onion (grown from seed/, English potatoes, the 
cluster Sweet Potato, Coriander, Cow pea, etc., have been successfully 
raised and their cultivation taken up in the locality. 

In connection with fruit culture the Society has had similar good fortune 
in discovering an enthusiast in Mr. X. A. S. Jwasckiya of Weragoda in the 
Southern Province. Though nearly 70 years old, Mr. Javascriva’s energy 
and intelligence are remarkable, and to the Weragoda Garden he devotes all 
his time and attention without am cost to the Society. Here a large 
and representative collection of fruit trees of local and introduced varieties 
has been established from which layered plants are now available for propaga¬ 
tion. In addition there is in season a nicelv cultivated garden of annual crops 
where experiments directed by the Society are also carried out. 

In the Pasduin Korale the Mudalivar, Mr. J. A. Wirasiw.he, heartily 
co-operated with the Society in the upkeep of the Bandaragama Garden, 
while Mr. Amkrasrkrra Mudalivar, Magam Pattu, closely identified himself 
with the Society's work in Hambautota ; and in the Kandy district Mr. K. B. 
Rkddewei.a rendered valuable assistance in connection with paddy cultiva¬ 
tion and lac culture. 

If the Society can relv upon the co-operation of more of its members, 
there need be little fear that its efforts on behalf of the cultivating classes, 
and particularly the small native cultivator who is most in need of assistance, 
will not fulfil the object with which those efforts were conceived, viz., to 
increase his produce and bring prosperity and contentment to the goiya. 

PADDY. 

The results of the Society’s work in paddy were published in the form of 
a Bulletin in May last. Since then the following results are available :— 

Trnnspltinhug. 

Yield per Acre in bushel 
Ordi- Trans- 

Centre. Spacing. nary, planted. 

Meclivvake (Upper Dumbara) 3—4 plants 6 io. x 6 in. 35 50 
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Manuring ,. 

Walalla (Lower Dumbara) 6001b. 104 bus. 920 straw 

White Castor cake. 

Do Nil. 58 620 

Mediwaka Sunn hemp sown in 60 580 

field and cut in 
2 months. 

Do Nil. 35 300 

The experiment in transplanting confirms the experience previously 
ga ; ned (as will be seen from results given below) that planting 3 or 4 seed¬ 
lings with a spacing of 6 inches gives a yield which in the Kandy district has 
never been less than 50 bushels per acre and is sometimes as high as 90 
bushels. 


Centre. 


Method. 

Yield per acre in bushel. 

Gallella 

3-4 Seedlings 

6x6 ins. 

60 

Watawala 

3 

do 

do 

57 

Do 

4 

do 

do 

60 

N ugawela 

3 

do 

do 

52 

Do 

4 

do 

do 

51 

Peradeniya 

3 

do 

do 

90 

Nugawela 

3 

do 

do 

63 1/3 

Do 

4 

do 

do 

53 

Galasiyapattu Korale 

3 

do 

do 

52 


The following introduced paddies were grown during the year 


Source. 

Name. 


Age. 



Centre. 

India 

Vadan Samba 

4 

months 



Dry Zone Station 

Queensland 

Upland 

5 

do 



Kandy and Chilavv 

Egypt 

No. 1. 

5 

do 



Nugawela 

Egypt 

Fino 

5 

do 



Hiyarapitiya 

Do 

Sebeneri 

5 

do 



Hanguran keta 

Do 

Yapani 

5 

do 



Jaffna 

Do 

Sultani 

5 

do 



Hanguranketa 

India 

Kuruvi 


do 



Matale North 

Manilla 

Macan 

179 

days 




Do 

Inasimang 

169 

do 


j 

Ratnapura 

Do 

Mulanay 

143 

do 




Do 

Piniling Daniel 

171 

do 


> 

and 

Do 

Panie 

144 

do 




Do 

Hacan Pina 

143 

do 



Kandy. 

Do 

Senora 11 

143 

do 

j 

i 



Different varieties of paddy (e.g. Hatiel, Mudukiriel, Hondarawala, 
Elwi, Henati, Kaluwi, Ratawi and Suduwi and Hill paddy) were sent out of 
the Island in response to applications received. 

It is interesting to read in connection with experiments in Mauritius the 
following yields per acre secured from Ceylon paddies :—Mudukiriel 2,664 lb., 
Sudu elwi 1907, Kaluwi 1,447 lb. 

The following exchanges of seed paddy were effected :— 

Ambalangoda to Kalutara—Carolina. 

Kandy to Matara—Heenati. 

Matale to Nikaweratiya—Balawi. 

Early this year the Society offered prizes for the best cultivated fields 
in Harispattu and Hewaheta. The arrangements in connection with this 
competition were in the hands of Mr. W. Molegode who, with the assistance 
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current among the masses alluding to their mysterious properties and their 
association with the spirits or the gods. 

How such trees come to be singled out for preference is not generally 
clear to the uninitiated, although no doubt special selective qualities may be 
indicated in each case. They are not necessarily indigenous, for certain intro- 
du ;ed species are equally sought after, as for example the Plumeria of South 
America, now commonly cultivated throughout the East and popularly known 
as the “Temple tree.” As a general rule the production of showy or strongly 
scented flowers, as in the case of the last named, or the presence of a power¬ 
ful aromatic odour in the leaves would seem to be essential characteristics. 
Ficus rdigiosa , or Bo-tree, is, however, an exception in this respect, for it bears 
no flowers in the ordinary sense of the word, neither is it in any way scented; 
but on the other hand, it is well adapted for growing near buildings or among 
ruins, and being of a large spreading habit affords grateful shade and shelter. 

The origin of the custom of tree-worship may thus be traced to the 
effect on the senses, more especially those of sight and smell, and the degree 
of veneration is generally in proportion to the extent, though perhaps uncon¬ 
sciously, of these factors. Similarly the burning of incense, which consists 
principally of odoriferous gums and resins, and has been associated with 
certain Christian religious rites from remote ages, has had a like origin. The 
Israelites employed fragrant herbs in their thank offerings, while the Romans 
and Egyptians burnt spices at funeral ceremonies, or buried them with the 
dead. 

PRINCIPAL KINDS. 

The Bo-tree ( Ficus religiosa ) which belongs to the Banyan family, takes 
foremost place in the religion of the Hindus and Buddhists, and probably no 
other member of the vegetable kingdom in any country is the object of such 
intense veneration. Throughout India, Ceylon and Burma the “Bo,” or 
“ Peepul” as it is called in India, is the most venerated of all trees. A good 
Hindu who when on a journey sees a Peepul tree will take off his shoes and 
walk five times round the tree from right to left. “The Hindu who plants a 
Peepul tree does so expecting that just as he thereby affords shade to his 
fellow creatures in this world, so after death he will not be scorched by 
excessive heat on his journey to Yama.” (Oudh. Gaz., 111. 345). It was 
under a Bo-tree that Buddha is supposed to have attained perfection. 
The history of the tree in Ceylon, where it is not indigenous but is now 
found growing at every Buddhist temple, is interesting from the fact that 
a specimen at the ancient ruin city of Anuradhapura is considered the 
oldest historical tree in the world, dating back more than twenty centuries 
and visited by thousands of pilgrims every year. Its original introduction 
into this country was effected by an Indian Buddhist princess (Sanghamitta), 
who with great ceremony came on a special visit to Ceylon to present a branch 
to King Tissa. The transport of the said branch and the planting of it at 
Anuradhapura, where it now forms the historical monument referred to, is 
recorded with much extravagant romance, the conclusion of the ceremony 
being said to have been marked by “numerous miracles and a quaking of the 
earth.” The species is by no means naturally long-lived, but in this case the 
tree is perpetuated by a series of terraces built around it, one above the other. 

The Bo-tree has now become so thoroughly naturalised in Ceylon as to 
have all the appearance of being indigenous. An aged specimen, with a 
rustic shrine piled around it for the offering of scented flowers, is a familiar 
sight in every town or village or at roadside halting spots. Supplementing 
the flowers, the shrine is sometimes embellished with small bright coloured 
candles, which are lit up at night. The Bo is distinct from all other species 
of Ficus by the long tadpole-like prolongation of the leaf tip. It is 
often an unsolicited visitor among buildings, seedlings having a special apti¬ 
tude for becoming established in the crevices of walls and drains or behind 
rain pipes, and unless removed early will cause cop.»tderrf>le' damage 
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he has sustained, the better for the rural community and the better for the 
country at large. It is, therefore, incumbent on all members of this Society 
to encourage in every possible way the speedy return to the land of those 
who through pressure from outside have been divorced from their peaceful 
avocations, and induce them once more to pursue the even tenoiu* of 
their way. 

It is to the leaders in the country districts, the landed gentry among the 
agricultural community, that we would specially appeal, to put an end to the 
jealousy that exists between class and class and show by their example that 
the honourable calling to which they and their less prosperous brethren 
belong does not recognise any rivalry but that which impels them to emulate 
one another as producers of the fruits of the earth—the food of the nations — 
wherein their sole duty lies, and lead them to appreciate to the fullest extent 
the blessings which they enjoy under an enlightened and beneficent Govern¬ 
ment which expects unswerving loyalty from all good citizens. 

THE WAR. 

The war in Europe which began early in the year under review still 
drags on, and the Colony is contributing its quota of lighting men towards the 
defence of the Empire. Those who remain behind to pursue the more peace¬ 
ful arts of agriculture must realise that they too can do their duty by the 
State by making the effort which the situation demands to develop to their 
fudcst extent our great natural resources with the assistance which science 
can afford. 

“ Not all by battlefield and wave 

His country’s shield can hope to stand : 

He serves no less who toils to save 
The harvest of his native land.” 

CONCLUSION. 

The work of the Society for the past year as reviewed in this report has 
not, it will be seen, overlapped that of other Associations connected with the 
agriculture of the Island, which however are chiefly concerned with estate 
products. The interest of the Ceylon Planters’ Association is divided between 
Tea, Rubber and Cocoa, while that of the Lowcountry Planting Association 
may be said to be centred on coconuts. The subjects dealt with in this 
report are therefore complementary to those treated of in the reports of the 
two Associations referred to: and in this way do the three bodies co-operate 
to cover the varied field of tropical agriculture. 

To the Director of Agriculture, who is the organizing Vice-President of 
the Society, the Secretary is greatly beholden for advice and guidance : to the 
Government as its Patron and His Excellency the Governor as its Presi¬ 
dent tlie Society would return its most grateful thanks for assistance and 
encouragement. 

C. DRIEBERG, 

Secretary , Ceylon Agricultural Society. 

Peradeniya , 31st August, 1915. 


SACRED TREES OF THE TROPICS. 

[ Illustrated . ] 

The worship of certain plants or trees, supposed to possess supernatural 
qualities, has been at one time or another practised in many parts of the 
world, and the custom has still survived to a large extent among certain races 
in tropical countries, more especially in the Eastern tropics. In India the 
number of trees or plants which are held sacred, or are specially esteemed 
for temple offerings, is fairly extensive, and many are the fables and stories 
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PUBLICATIONS. 

The Tropical Agriculturist continues to maintain its position among 
the leading agricultural publications of the day, and no pains have been 
spared to make it worthy of its reputation. 

The Sinhalese and Tamil magazines have been issued regularly and are up 
to their usual standard of efficiency. The former has a very wide circulation 
and as an educative medium is of the greatest utility. 

As most of the old series of leaflets have gone out <.f print it has been 
decided to reissue revised editions ot the more important leatletsin addition 
to new publications. Recent issues deal with the Society’s work on Paddy ; 
Hints to Tobacco (bowers, and Irrigation in Paddy Cultivation. 

A Junior Agricultural Reader prepared by the Secretary is now in use in 
Government Village Schools. A second (Senior) reader is passing through 
the press. 

MISCELLANEOUS. 

The Society’s pedigree Kangavam stud bull after remaining for a time at 
Walawa, where it covered 20 cows, was removed to Tissa and is in charge 
ot the Mudaliyar. 

Through the kind offices of Mudaliyar Naganather of Nuwara Kliya a 
consignment of “ Suvanclel” plantain, considered by many the finest variety, 
was sent free of cost to Jaffna, where it is said to be practically unknown. 

For the following analyses, made by the Government Agricultural 
Chemist, of the cattle foods and fodders commonly used in the Island, the 
society is indebted to the Director of Agriculture :— 



Coconut 

Gingclly 

Mauritius 

Guinea 


Poonac. 

P< >onac. 

Grass. 

Grass. 

Moisture at 100°F 

117 

10'SO 

83*0 

63*38 

Oil 

14’6 

13*40 

0*21 

0*84 

Albuminoids 

17*8 

3175 

2*01 

1*88 

Carbohydrates 

42 0 

2900 

7*67 

19*36 

Woody Fibre 

59 

3*65 

5*61 

879 

Mineral Matter 

80 

11*40 

1*50 

5 75 


10000 

100*00 

100*00 

100*00 

Water soluble ash 


1*50 

0*89 


Nitrogen 


5*08 

0*33 





Nutrition 

1.11.3 

In addition to 

the paddies (mentioned 

elsewhere) 

introduced 

by the 


Society the following seeds were also received and distributed during the year: 
Quawoon and Dudain melons from Egypt, Manketan melon from Cape 
Colony, Canun copticum and Senna from S. India, Potatoes (5 varieties) from 
Ootacamund, Soy beans (12 varieties) from Bangalore, African oil palm 
(3 varieties) from the Gold Coast. 

LOCAL DISTURBANCES. 

In the course of the year the Island experienced an unfortunate outburst 
of animosity between two sections of its inhabitants which led to dreadful 
excesses in the heartless destruction of property, necessitating the inter¬ 
vention of the strong arm of the law’ to suppress them. In these disturbances 
which wrecked the peace of many a village a great number of the agri¬ 
cultural population became involved, and as a result a certain amount of 
distress has occurred. To what extent this will affect agricultural pursuits 
has yet to be ascertained after the temporary disorganization of rural life has 
subsided. Certain it is that the sooner the villager resumes the care of his 
fields and gardens and makes an effort by honest toil to repair such losses as 
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(3 ):—Thitnanu system .—In this the embankments are fitted with sluices, and are 
sufficiently high to keep off Hoods. The land is dug up in the hot season 
and sown as soon as the rains set in. It is not necessary to wait till the water 
becomes sweet. In case of drought, river water so long as it is sweet is 
taken in and then shut off. If there be a good supply of spring water, spring 
rice is also cultivated on such lands.” 

In the North Konkan the cultivation of salt lands with paddy differs to 
a certain extent from the sweet lands. Salt lands are not ploughed in puddle 
like the sweet lands. Very little cultivation is given and it is completed 
during the hot weather when the fields are dug up with crow-bars. The 
soil, being very clayey, comes up in large clods and these are turned over. 
The borders of the fields just inside the bunds are excavated and the soil is 
placed on the bunds. This finishes the cultivation. 

Varieties .—In the early days of reclamation “ Rata” and “ Morchuka” 
(both red rices) are sown broadcast in the fields, but as the land tends to be¬ 
come sweet, “ Maugarvvel,” u Dodki” and 44 Ekchodva” (white rices) are sown. 

Sowing .—The salt lands are generally sown broadcast in June at the com¬ 
mencement of S. W. monsoons and no transplanting is done. Sprouted seed 
is generally used, but in fields where water does not stagnate till the seedlings 
come up, dry seed is sown. Broadcasting of sprouted seed is done in about 
1 inch of water. It is best to sow in cloudy weather. The seed should not 
be exposed to the sim. For dry sowing about 60 lb. and for sprouted seed 
about 30 lb. of seed are used per acre. 

As the seedlings grow up more water is allowed in the field until it is 
about a foot in height, after which the excess is drained off. The fields are 
weeded when the crop grows to about 12 in. to 18 in. In weeding the fields 
seedlings that have sprung from seed that had fallen at the time of the pre¬ 
vious harvest should also be removed. The seedlings should be thinned out 
from places where they are thick, and planted where wanting. 

No further care except the regulation of the water supply, which is 
solely supplied by rain, is needed. 

“ Rata” is the early variety and is harvested in about 110 days. “ Mor- 
chuka” takes about 120 days. “Dodki” and “ Ekchodya” are reaped in 
about 140 days, while “ Maugarwel” takes over 155 days. 

Salt-land paddy is harvested just after the sweet-land paddy. The yield 
per acre is at first 600 to 800 lb., but this increases to over 2,000 lb. when the 
land is completely sweetened. 

AGRICULTURAL EDUCATION. 

At the last Annual Meeting the question was raised as to whether, in view 
of the postponement for the present of the larger scheme for an Imperial 
College of Agriculture, it would not be wise to launch a more modest institu¬ 
tion of the nature of a School of Agriculture for the youth of the country, 
providing for classes both in English and the Vernacular. This idea is now 
taking shape, and the Director of Agriculture who has already matured his 
plans will probably be in a position to make an announcement at to-day’s 
meeting.* 

At the C.M.S. Training Colony in Peradeniya a short course of 
agriculture was undertaken by Mr. Molegode at the request of the 
authorities. 


* As anticipated the Director announced at the fleeting that arrangements had been 
completed for the opening of a School of Tropical Agriculture at Peradeniya in January 
next —Ed. T*A. 
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but treated as waste silk. For a time the rearing of the Eri worm was carried 
on at a large number of village schools, but owing to the want of a ready 
market it was gradually given up. 

“ Though the Society further sought the co-operation of the Salvation 
Army in the conduct of the silk farm with a view' to reviving an interest in 
sericulture the results were not encouraging. 

” One of the reasons why silkworm rearing has not taken root in 
Ceylon is that it is not particularly attractive from a financial point of view to 
our village population who live under comparatively easy conditions compared 
with their Indian brethren. 

“ With a ready market, however, and fair prices (say Re. 1 per lb. on the 
spot) for cocoons, there should be better prospects of making sericulture a 
cottage industry. 

“ The Mulberry grows well in the island, and the Silk Farm has been 
planted up with a good variety which could always furnish material for pro¬ 
pagation, while the castor oil plant grows like a weed in most parts of the 
Island : so that there should be no difficulty at any time in establishing a food 
supply for Bombyx and Attacus silkw orms, both of which have been found to 
thrive well if conditions are otherwise favourable. 

“ The Society makes a point of keeping up the breeding of worms on a 
limited scale to meet any demand for eggs. 

“At the Home for Vagrants in Colombo, the Salvation Army employs 
the less able-bodied inmates for sericultural work, and with the assistance of 
one of its trained officers spins the silk into fabrics.” 

RECLAMATION OF SALINE LANDS. 

The difficulty of cultivating saline lands is a problem with which the 
cultivator is frequently confronted in the North and other parts of the Island ; 
and the improvement of saline field i for paddy is a matter of considerable 
importance in tidal areas, as for instance in the vicinity of Alutgama. 

At the request of the Secretary a short memo, on the methods in vogue 
in Western India was kindly prepared by the Deputy Director of Agri¬ 
culture, Konkan Division, and is here reproduced for the benefit of members 
vvho have from time to time applied for information on the subject;— 

“ The reclamation of these lands is dene by erecting bunds to keep the 
water out at high tides. The bunds are usually made of mud, and in few' cases 
is there any masonry. Exits are left in the bunds to let out excess u'ater 
during rains. In some cases the exits are fitted with sluices, which are open 
at low tide and closed at high tide. The exits are closed with muc! during 
the hot weather, the object being to keep out the water, which is more saline 
in the dry season, from getting in. In the first two or three years deep drains 
are made at regular intervals to drain the excess of salt from the land. 

“ Methods of Cultivation. (1 )—Kola Gazni system .—In this the openings 
of the embankment are not closed throughout the year. The salt water enters 
the land at high tides. The cultivation of the land is commenced just before 
the sowing which takes place when the water in the river gets sweet. At low 
tide the earth is turned over and sprouted seed broadcasted. These lands 
are liable to be damaged by Hood if they continue long, and by salt water in 
case of drought. (2 )—Hulihetti system .—In this system the openings in the 
embankments are shut up in the month of March. Until then salt water is 
allowed into the land. The exits are closed at low tide when all the water is 
out of the fields. The land is allowed to dry for a fortnight and then dug 
up. As soon as the river water becomes sw'eet, openings are made to let 
in sweet water and the land again dug up and the seed broadcasted. 
These two systems do not provide against damage by flood or drought. 
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LAC* 

In May last, Mr. Molkgode made a personal enquiry into the lacquer- 
work industry in Tangalle. He proceeded to Angurumaduwa, which is the 
centre of the industry, and took with him a quantity of brood lac for inoculat¬ 
ing suitable trees found in compounds of the lacquer workers. He also in¬ 
structed seven workmen in the method of lac cultivation. There were five 
families employed in the industry, who secured their necessary supply of 
wild lac with difficulty, at a cost of nearly Rs. 4 per lb. of prepared lac. It is 
roughly estimated that three seers of lac are required by a family per 
month ; and that a family consisting of parents, two sons and two daughters 
could utilise not less than 5 seers a month if that quantity were available. 
The market for lacquered articles is good, and if an enterprising agency took 
up their sale, the industry which seems to be dying out could be revived, 
as has been done in Hapuwida, Hurihikaduwa and Attaragama in the Central 
Province through the help of the Kandyan Art Association. 

Mr. Molkgode subsequently visited the Northern Province where the 
prevalence of Zi/.yphus trees offers facilities for establishing lac. Inocula¬ 
tion has also been done at the Government Stock Garden (Colombo), Kurune- 
gala, Nugawela and Beliatta. 

The best results so far have been secured on Maligatenne Estate, near 
Kandy, where Mr. K. B. Bkddewkla is making a special study of the subject. 

APICULTURE. 

There is nothing special to report under Apiculture except that hives of 
Apis Ituiica continue to be kept at the Stock Garden. Hives of the same bee 
have also been started by the Manager of the Experiment Station, Peradeniya. 

Mr. Shanks who was of great service in our early experiments still con¬ 
tinues his interest in this work. 

The Society has recently placed itself in communication with an expert 
in Northern India, Lieut. F. S. Cousins, who is adviser to the Punjab 
Government. He is interested in the comb foundation turned out by the 
machine specially made for the Society in America and is giving it a trial in his 
hives. Mr. Shanks, as well as the Manager of the Stock Garden, has found 
the foundation satisfactory. The chief difficulty in its manufacture is 
the scarcity of good wax. 

SERICULTURE. 

In a circular letter from Downing Street, the Secretary for the Colonies 
invites attention to the article in the Imperial Institute Bulletin on the 
“ Possibilities of Sericulture in British Colonies and Dependencies,” and sug¬ 
gests consideration of the question whether steps could not be advantageously 
taken for fostering and encouraging the silk industry. 

At the request of the Director of Agriculture the Secretary submitted the 
following note which reviews the situation in Ceylon :— 

“ An attempt to establish silkworm rearing as a cottage industry in 
Ceylon was made by the Cevlon Agricultural Society soon after its inception in 
1904. 

“ A site near Peradeniya Junction, some 7 acres in extent, was leased from 
the Railway Department for a silk farm, and the services of Mr. Percy 
Braine, who had made a special study of sericulture, were engaged for a 
term of years. He gave attention chiefly to the Mulberry worm, but as the 
extinction of the pupa; is a nine qua non for reeling the silk, the rearing of 
these worms did not find favour with the Buddhist population in view of 
their religious scruples against the taking away of life. 

“ Subsequently the Society introduced the rearing of the Eri silk worm, 
of which the moth is allowed to escape as the cocoons are not reeled 
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Allen’s long staple and Cambodia have both done well-—the former in 
Hambantota and the latter in Dumbara. A trial was also made with 
Durango and Canto cotton, the first of which gave excellent results in Anu- 
radhapura. The Manager of the Experiment Station, Peradeniya, reported on 
the lint as strong, silky and of first class quality. 

Though Kapok is not cultivated systematically, a large number of land- 
owners have made a point of growing it along their boundaries in view of 
the good prices ruling. Exports Huctuate extraordinarily as the following 
figures kindly furnished by the Hon’ble the Principal Collector of Customs 
will show : — 

1004 — 177,568 lb.; 1905-152,650; 1906—263,793 ; 1907—309,583 ; 
1908—214,465; 1909—193,175 ; 1910—256,776 ; 1911 —339,126 ; 1912— 
572.065 ; 1913 - 039,115. 

The largest importers are the United Kingdom, British India and Belgium. 

POTATOES. 

The Cluster Sweet potato introduced by the Society has become 
extremely popular and is extensively grown in the Central, Southern, 
Western and Sabaragumuvva Provinces. At the Mediwaka Experimental 
Garden a crop of 5,000 lb. was secured from an acre. The crop can be 
lifted in 4 months. The average price of sweet potatoes is about 3 cents 
per lb. in the local market which works out at Rs. 150 gross return per acre. 
Deducting Rs. 40 as the cost of cultivation and another Rs. 40 for cost of 
delivering at a market centre, a profit of Rs. 70 per acre is possible under 
favourable conditions. In Mediwaka alone over 30 acres are under this crop 
this year. In Harispattu and Dumbara this variety is taking the place of the 
common strains. 

Little has been done in the systematic cultivation of the ordinary potato 
outside the Nuwara Eliya district, but the efforts of the Society in encourag¬ 
ing the growing of varieties acclimatised in India are likely to result in a 
good part of the Colony’s demand being met by local cultivation. The 
importation of potatoes is very large, the tubers coining over from Southern 
Europe, the Australian Commonwealth and India. At the present time 
owing to a shortage of deliveries the price per lb. is almost prohibitive. 

Solatium commersonii potato, introduced by the Society some years ago, 
has established itself as a superior variety. Mr. Jamks Nock. Curator, 
Hakgala Gardens, reports having received one tuber from the Society in 1909, 
and kindly furnishes the following details of recent results : 42 lb. of hibers 
were planted on January 25th. 1914, and dug up on the 7th March, 1915, the 
yield being 171 lb. off 927 square ft., or roughly 3 tons per acre. Cattle 
manure was used and the sets planted 9 M apart and 6’ r deep, in rows 2 ft. 
apart. A considerable amount of damage was done by black grub during the 
early stages of growth, and but for this the crop would have been much larger. 
A distribution of tubers kindly supplied by Mr. Nock has been made to 
suitable School Gardens in the Uva and Nuwara Eliya districts. 

ONION CULTIVATION. 

Onion cultivation is steadily extending though not as fast as can be 
wished, seeing that last year no less than 294,376 cvvt. were imported into 
the Colony ! School gardens are acting as centres for the spread of the 
cultivation and proving the economy of using seed instead of bulbs for 
propagation. The heavy cost of seed-bulbs is undoubtedly one of the chief 
drawbacks to extended cultivation. 

The Teacher of the Government School at Udispattu who sowed seed on 
October 10th, 1914, and transplanted on November 15th, lifted his crop on 
February 22nd, 1915, and secured a yield which worked out at 10 cwt. 
per acre. 
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of Mr* J. R. Nugawela, closely followed the details of cultivation. The 
Secretary also visited the competing areas and helped in the final selection. 

The prizes consisting of silver medals were presented by the Hon’ble the 
Government Agent of the Central Province at the meeting of the Society held 
in Kandy on May 25th, 1915. The competition naturally created much 
interest among cultivators and the awards gave great satisfaction. In view of 
this result it is intended to offer similar prizes next year also. 

Since paddy is seldom cultivated with paid labour, the following state¬ 
ment furnished by Mr. W. Molegode of the actual expenditure incurred in 
the cultivation of an acre of paddy land, and the return from it, should prove 
of interest. 

Statement showing Expenses incurred in the Cultivation of 
I acre of paddy land in Dunuwile and the returns. 


EXPENDITURE. 


1. 

Clearing “ Wanethes, ” and Water Courses, 4 men 

® -iso 

- 200 

2. 

1st ploughing and cutting ridges, etc. 2 pairs buffaloes 

@ 2/- 

- 400 


do do 

do 6 men 

(a) -ISO 

- 300 

3. 

4 Ketuma’ (hoeing) in lieu of 2nd ploughing 15 men 

@ -ISO 

- 750 

4. 

3rd ploughing, levelling, draining, 

etc. 2 pairs buffaloes 

(?) 21- 

- 400 


do clo 

do 6 men 

@ -iso 

- 300 

5. 

Transplanting 

per pela 

@ 2/50 

- 500 

6. 

Harvesting 10 men (a) -/50 

- 5 00 8 women 

@ -Iso 

- 740 

7. 

Threshing 4 buffaloes @ 1 /- 

- 4 00 4 men 

® -Iso 

- 600 

8. 

Winnowing 6 men @ -/50 

- 3 00 5 women 

@ -/30 

- 450 

9. 

Preparing threshing floor, 

2 men 

® -ISO 

- 100 

10. 

Cost of seed 2i bushels 


@ 2/50 

- 6’25 

11. 

Bundling 600 bundles straw 


(?' */25 

- 1 '25 





5490 



Profit - 


8210 





13700 


RECEIPTS. 



1. 

64 bushels Paddy 

per bushel @ 2 /- - 

12800 

2. 

600 bundles Straw 

per 100 @ l/50 - 

900 





13700 


TOBACCO. 

The prospects of a better market have improved considerably since the 
advent of Mr. B. Scherfptus, the tobacco expert, whose first season’s work 
at the Jaffm Farm has yielded very promising results. The hopeful view 
which Mr. Schkrffius entertains of the Island’s possibilities in this connection 
may be taken as an assurance of the fact that with proper cultivation and 
under skilled control the leaf produced in Ceylon ought to find a place in the 
European market. Samples of cigar, pipe, chewing and cigarette tobacco 
have gone to England for examination and report. 

The general interest aroused in tobacco is evident among both 
Europeans and natives in localities where tobacco is grown : while locally 
made cigars of a decidedly improved type are now obtainable at moderate cost. 

COTTON. 

For cotton the outlook is by no means bright. At present there is no 
local agency to foster the industry, and though it has been shown that in the 
drier parts of the Island cotton of excellent quality can be produced, there is 
not sufficient inducement either for the capitalist or small land owner to 
the enterprise. 
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become difficult to eradicate. A devout Buddhist will do anything rather 
than injure, or cut a branch off, a Bo-tree ; if it comes up as a weed in his 
garden and must be removed, the operation is carried out with due care and 
tenderness, the young Bo being ceremoniously transplanted elsewhere. 
In the event of a tree which is on the property of a non-Buddhist having 
to be uprooted, pruned, or mutilated, the job must be done by a person other 
than a Buddhist. 

Aegle marmelos , the Bael fruit or “ Beli,” known in India as Bilva, is 
among the most sacred of Indian trees and is consecrated to Siva. It is one 
of the trees the planting of which by the wayside gives long life. “ It is 
incumbent on all Hindus to cultivate and cherish the tree, and it is sacrilege 
to cut it down.” The fruit is an effectual and well-known remedy in the 
East for dysentery. 

Azadivacla indica is the well-known Nim or Neem of India, where the 
tree is held sacred. It is known in Ceylon by the Portuguese name Margosa, 
to the Sinhalese also as “ Kohomba,” and to the Tamils as “ Vempu.” It is an 
elegant tree, belonging to the natural order Meliaceu , being indigenous to 
India and the northern part of Ceylon. It is commonly cultivated here, 
chiefly for the sake of its medicinal bark and valuable oil obtained from the 
seed. The latter, known as “ Kohomba tel,” is a universal external applica¬ 
tion for rheumatism, and is a common remedy for cattle. Here the Margosa 
is considered a lucky tree to grow near dwellings. 

Bnleu frondosa is a beautiful flowering leguminous tree which is espe¬ 
cially sacred to the Brahmins. It is indigenous to the plains of India and 
the northern part of Ceylon, being commonly known by the name Bengal 
Kino, also by numerous vernacular names, as Palas, Parasu, Duku, Moduga. 
Murrukka-maram (Tamil). In Ceylon it is called “Gas-kela.” The botanical 
name is in honour of the third Earl of Bute, once Prime Minister of England. 
Nearly every part of the tree furnishes a useful product, including gum from 
the trunk, fibre from the bark, oil from the seed, a yellow dye from the 
flowers, medicine from the leaves, and an antidote for snake poison from the 
root and bark. So it is not perhaps surprising that such virtues should 
command some degree of reverence. 

Cannabis saliva , well known by the names Ganja, Bhang, Indian Hemp, 
etc., is an annual plant of the Nettle family, supposed to be indigenous to 
India and Persia, but spread by cultivation throughout Asia and Africa. It 
has been cultivated from very early times both for its fibre and narcotic 
or stimulating properties. The leaves are smoked alone or mixed with 
tobacco, pounded into water and taken as a drink, or in other forms. The 
effect is to induce pleasant excitement or demented intoxication, which 
passes into delirium if the quantity be increased. The practice readily 
becomes a habit which, like the opium habit, is difficult to break off, and 
produces ultimately a form of insanity. The cultivation of the plant in India is 
regulated by law, and licensed dealers control the sale of the narcotic 
product; in Ceylon, Africa and other Eastern countries the cultivation of the 
plant is entirely prohibited under severe penalties. Ganja is sacred to the 
Hindus, and is associated with magical powers, having according to Hindu 
mythology, originated as nectar from the sea while the gods were churning 
the ocean, ” 

Kigelia pinnala , or u Sausage Tree,” appeals to the religious sense of the 
natives of tropical Africa, where it is indigenous, presumably more from 
appearances than froSj^ any actual merit. The large curious-shaped fruits, 
which hang from the\ends of long cord-like attachments, are distinctly of 
those which deceive the eye ; they belie their popular name, for despite their 
suggestive appearance they are of a dry and woody nature, containing 
scarcely anything that is edible, The tree is nevertheless sacred to seme 
: 'trit?es (see t iltmiratim), ■ 
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Nandina domcstica , “Sacred Bamboo,” is a native of China and Japan, 
where it is almost universally ^rown in gardens, etc. It is sacred to the 
inhabitants of the countries named, and is commonly planted near temples 
and pagodas. It is not a bamboo, but a pretty shrub with fine tri-pinnate 
leaves, of the Berberry family, but its peculiar habit of sending up numerous 
straight unbranching stems from the root, as can be seen from the photograph, 
has obviously caused it to be mistaken for a kind of bamboo. It produces a 
large panicle of pretty creamy flowers. (see illustration.) 

Nyctanthus Arbor-trisiis is well-known to the Sinhalese by the Sanskrit 
name “ Sepala” or “ Sepalika,” and to the Tamils as “ Manja pu.” In India 
it is known by numerous vernacular names, all befitting the supposed claims 
of the tree on the religious sense of the people who worship it. The plant 
is supposed to have been brought from heaven by the god Krishna for his 
wife Satyabhama. The flowers are much esteemed as temple offerings in 
India, Ceylon, and Burma. The tree, which belongs to the Olive family, is 
indigenous to India, but has been introduced into Ceylon and is commonly 
planted here in the vicinity of Buddhist temples. One of the dyes for the 
Buddhist monks’ yellow robes is obtained from the flowers. 

Nelunibium speaosuni, the Sacred Lotus, known in Ceylon as “ Nehm ” 
and in India as “ Kanwal” and other names, has attracted the attention of 
Hindus from a very remote period and is the most sacred of all flowers to 
Vishnu. It is also a very prominent flower in the religious ceremonies and 
mythological fables of Buddhists, figuring conspicuously in their paintings and 
works of art. The four-faced Brahma is supposed to have been born in a 
lotus, and the goddess Lakshimi is generally represented as seated in a lotus 
flower. Known as the “ Sacred Beau ” or Cyatnus, the plant has been held 
sacred by the Egyptians from time immemorial, but has now become extinct 
on the Nile. It is equally venerated in Burma, China, and Japan, in which 
countries it is indigenous. The lotus is a great ornament of our low-country 
waters in Ceylon, often covering acres of tanks, etc., with its curious leaves 
and fruit and magnificent pink flowers. The large seeds are an article of food. 

Ocimum sanctum , or Sacred Basil, is a small herbaceous aromatic 
perennial, of the natural order LabtaUr. This is the Indian “Tulsi, M which 
is universally worshipped by the Hindus, especially by Vishnuites. It is 
well-known in Ceylon under the name “Maduru-tala,” which means “mos¬ 
quito leaf;” it is credited with the power of driving away mosquitoes, and is 
commonly found in native dwellings, being tied in bundles and hung from 
the rafters. 

Plumeria acutifolia, commonly know in Ceylon as the “Temple tree,” 
in Burma as the “ Pagoda tree,” and in India sometimes as Franjipani, is 
always planted near Buddhist temples and pagodas, the highly scented 
flowers being greatly esteemed as votive offerings. The tree nevertheless 
is a native of tropical America, but has been introduced in the Eastern 
tropics, where it has become naturalised and is very commonly met with in 
gardens, etc. 

Prosofis spiccgera , of the natural order Lcgumi noser, is the Sami Tree 
(god tree) of the Hindus, by whom it is worshipped all over India. The 
death of a notorious Asura (demon) at the hand of Vishnu is celebrated yearly 
at the foot of this tree. It is said that some of the Hindu temple gods are 
taken on horseback once a year to commemorate this event. 

Saraca indica , or “ Asoka,” a small beautiful Leguminous tree, bearing 
clusters of scarlet and orange-yellow flowers, i* indigenous to India and Ceylon. 
It is one of the sacred trees of the Hindus, and its flowers are much used in 
temple offerings in India. The tree is a symbol of love, and is dedicated to 
Kama, the Indian god of love. It is believed to have a certain charm in 
preserving chastity. Thus Sita, the wife ot Rama, when abducted by Ravana, 
escapes from the caresses of the demon and finds refuge in a grove of Asoka 
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trees. The tree also figures in the legend of Buddha, when Maya seeks 
protection in a wood of “ Asoka.” The latter word signifies that which is 
deprived of grief. 

S tercast>crmutn xylocarpnm is known in India as the “ Padri tree/’ for 
reasons which do not seem clear. It is a large spreading tree, of the natural 
order Vcrbenaccce. 

_ H. F. MACMILLAN. 

CEYLON CIGARETTES. 

Some boxes of cigarettes made from Turkish tobacco grown at the 
Government Trial Ground, Jaffna, by Mr. Scherffius were exhibited at the 
meeting of the Ceylon Agricultural Society on 31st August. We reproduce 
below some of the press comments on the cigarettes which will indicate how 
they were received : — 

Times of Ceylon. —“A distinctly encouraging incident in the agricultural 
development of Ceylon is the practical advance that has been made in 
tobacco cultivation. Mr. D. W. Akxott in his report on the Blue Book for 
1913 feared that ‘ unless improved methods of growing and curing are 
devised it seems unlikely that tobacco will ever become a staple industry. ’ 
At that time the great majority of people probably held the same view. 
To-day more optimistic opinions may justifiably be entertained. In order to 
test the possibilities of tobacco. Government appointed an expert planter and 
curer to carry out experimental cultivation, and after a year of diligent work a 
cigarette tobacco has been produced which His Excellency the Governor 
has admirably summed up as “ quite a good smoke, ” and coarse cut pipe 
tobacco of a quality that warrants a ready sale is available. "This succesa 
does not, of course, warrant the hasty conclusion that the difficulties of the 
past have been overcome or that a new staple industry has already been 
founded for Ceylon. All that the experiments have accomplished so far is to 
prove that tobacco which deserves to have a real marketable value can if, 
grown on carefully selected ground under proper supervision, be produced in 
Ceylon, It would seem, too, that it can be placed on the market at a price 
that makes it a sound commercial proposition. The cigarettes, we learn, can 
be marketed at Rs. 2 a hundred and leave for the grower a return of about 
60 cents (per lb.—Ed. 14 T. A. ” ). This should be enough to encourage 
producers and it will certainly please consumers. The achievements, then, 
mark sound progress. They had laid a practical foundation on which an 
industry can be started, and it is an industry which ought to offer handsome 
profits. No Turkish or Egyptian cigarettes are made East of Suez, and 
Ceylon would have the benefit of a readily accessible market in India and the 
East. Locally, too, we imagine that a good cigarette at Rs. 2 per 100 would 
find a ready market. Tobacco cultivation then seems to be an industry 
which offers attractive possibilities. The next step lies in individual enter¬ 
prise. Government has done its share. It has shown what can be done, and 
no doubt further experiments will continue to be made with a view to 
improving the quality and the methods o\ cultivation. But it does not come 
within the province of the Government to enter into trade and market 
the tobacco. This must be the work of private initiative, and now that 
Mr. Scherffius has shown the way to make the tobacco it is to be hoped 
that the enterprise of the Government will be recognised by private initiative 
and that a thorough effort will be made to establish tobacco growing as one 
of our staple industries. It is evident it can be done/’ 

Ceylon Morning Leader.— “ The proceedings of the Board of Agri¬ 
culture yesterday disclosed that a definite and highly satisfactory forward 
move has been made in the manufacture of locally grown tobacco and there 
is every assurance that, if the efforts which have recently been made in this 
direction are steadily maintained, a new era of prosperity is about to open in 
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this country. We have not the figures before us of the imports of tobacco 
and cigarettes into the Island but they form a very appreciable proportion 
of the trade of the country, and now that local manufacture has delinitelv 
passed the experimental stage, and its commercial possibilities are within 
practical realization, the planting and manufacture of tobacco bids lair to* 
enter the lists of our staple industries. The production of a smokable 
cigarette out of the material locally available would have been scoffed at a 
few years ago by those acquainted with the conditions of soil and climate. 
But Mr. Schkrffius has performed the seemingly impossible, and those who 
have had an opportunity of sampling the Ceylon cigarettes. His Excellency 
the Governor being among the number, have pronounced them as very 
good indeed. Mr. Schebkkiuk informed the Board yesterday that the 
tobacco out of which the cigarettes had been made was less than live months 
old, but as the Agricultural Society was in need of immediate opinion on 
it, they could not wait to age it for two years when the best results could 
be obtained. Despite this fact, and also that the curing had been done 
under very primitive conditions,a very excellent article has been produced.” 

Ceylon Observer. —“The Department of Agriculture has produced an 
attractive Ceylon Turkish leaf cigarette, which is eventually to be put on the 
market. A number were on view at to-dav’s meeting of the Board of 
Agriculture and evoked general admiration.” 

Ceylon Independent. —“The Ceylon cigarettes on which Sir Robert 
Chalmers passed so favourable an opinion, should now take their place in 
the local market as a worthy rival of the foreign brands sold so largely in the 
Island. M ___ 

PHYSIOLOGICAL CHANGES IN SWEET 
POTATOES DURING STORAGE. 

H. HASSELBRING AND L. A. HAWKINS. 

The results of the investigations conducted at Washington, D.C., with 
Jersey Big Stem and Southern Oueen sweet potatoes are summarised as 
follows :— 

During its growth the sweet potato root is characterised by a very low 
sugar content. The reserve materials from the vines are almost wholly 
deposited as starch. 

Immediately after the roots are harvested there occurs a rapid transfor¬ 
mation of starch into cane sugar and reducing sugars. This initial transfor¬ 
mation seems to be due to internal causes and is largely independent of 
external conditions. Even at a temperature of 30° C f86 c> F) both cane 
sugar and reducing sugars accumulate during this initial period in excess of 
th * quantity used in respiration, while during subsequent periods the quantity 
of reducing sugar diminishes at that temperature as a result of respiration. 
These initial changes seem to be associated with the cessation of the flow of 
materials from the vines. 

In sweet potatoes stored at a temperature of 11*7 to 16‘7°, the 
moisture content remains fairly constant. There is : gradual disappearance 
of starch during the first of the season (October to March) and probably a 
re-formation of starch accompanied by a disappearance of cane sugar during 
the latter part of the season (March to June). The changes in reducing sugar 
are less marked than those in cane sugar. The changes in starch and cane 
sugar appear in a general way to be correlated with the seasonal changes in 
the temperature, 

In sweet potatoes ktpt in cold storage (4°C.) there is a rapid 
disappearance of the starch and an accompanying increase in cane sugar. 
These changes do not attain a state of equilibrium at that temperature, as the 
sweet potatoes invariably rot by action of fungi before the changes have 
reached their maximum. At both high and low temperatures cane sugar is 
the chief product formed bv the conversion of starch in the sweet potato. 
The quantity of invert sugar in the root at any time is comparatively small.— 

Experiment Station REcdfcfe. 
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ERRATUM. 


The reference on page 210 of the September issue under heading 
“ F’otatoes” (Solatium Conmicrsonii) t line 5, should read “planted 
in January, 1915, and dug up on May 7, 1915 f \ etc. 
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THE SCHOOL OF TROPICAL AGRICULTURE, 

PERADENIYA. 

At the Annual General Meeting of the Ceylon Agricultural 
Society held in the Council Chamber on August 31st last, the 
Director of Agriculture announced the projected opening of a 
School of Tropical Agriculture at Peradeniva. He said:—On 
November 24th, in seconding a vote of thanks moved by Sir 
Cll RI STOKE EL OllKYESKKERE to SlR HENRY McCaLLTM and 
other members of the London Committee for their efforts in 
urging the claims of Ceylon as the site for the Imperial College 
of Tropical Agriculture, Sir Poxxambai.am Artnachalam sug¬ 
gested that now that the war had necessitated the College scheme 
being shelved a small school might be started, adding that now 
was the time to prepare for the expansion we might expect after 
the war. I replied that His Excellency the: Governor had 
recognised from the tirst the importance of a School of Agricul¬ 
ture, as distinct trom a College. Early this year His Excellency 
gave instructions for plans to be prepared for the starting of 
such a school. This has been done, and it is now hoped a School 
of Tropical Agriculture will be opened at Peradeniva in January 
next, probably on January 1 Oth. It will lie within the recollec¬ 
tion of many present that an Agricultural School existed in 
Colombo, and that on the advice of a Committee appointed bv 
Sir West Ridgeway it was decided to transfer the school to 
Peradeniya. The Colombo School was closed down, and now 
after 1 i years we are ready for the next step. Let us hope, if 
we have been slow, that we are sure. Sir Henry McCallcm 
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advanced the project of a School of Agriculture at Peradeniva 
by despatching four students to he trained as teachers at Poona. 
These students have now returned and are undergoing further 
training in Ceylon. A course of instruction has been prepared 
to occupy one year divided into three terms. A special point is 
being made of practical instruction, the mornings being devoted 
to demonstrations in the Royal Botanic Gardens and the Experi¬ 
ment Station. In 1900, in a memorandum to the Governor 
(Sir Wkst Ridgeway), I)r. Willis wrote: “It should be made 
clear to the students and to the public that attendance at the 
school in no way implies a promise of Government employment 
afterwards.” It is necessary very emphatically to repeat that 
warning now. No doubt the time will come when all candidates 
for posts in the Department of Agriculture, and in the Society 
too as Instructors, will be required to have taken the school 
course successfully, but such appointments would be very few 
indeed annually. The School is intended in the first place for 
the training of teachers in the vernacular schools with a view 
eventually to making agriculture a compulsory subject in the 
code, thus ensuring that the youth of Ceylon shall grow up 
familiar with the elementary principles of Agricultural Science. 
These teacher-students will be taught in the vernacular. There 
will be an English side for the instruction of the sons of land- 
owners and others who are to take up plantation work as a career. 
A special feature of the school will be the necessity for students 
themselves working with their own hands at the various planting 
and horticultural demonstrations and operations. Only in this 
way can good practical men be turned out. You cannot learn 
how to do things by looking at other people do them. 'The 
inclusive fee for board and tuition is Rs. 30 per mensem ; for 
tuition only Rs. 7'50 per mensem. We are beginning in a very 
modest way, occupying a bungalow in which there is only 
limited accommodation, but we shall endeavour to make provi 
sion for the boarding of students in other houses if desired. 

The prospectus, dr.,ft of which was published in our last 
issue, is now available. In two important respects the new school 
will have a distinct advantage over the old. It is close to the 
famous Botanic Gardens and to the Experiment Station, where 
demonstrations in horticulture and planting operations will be 



October , 1915.] 


225 


given daily. We may, I think, say without danger of challenge 
or of exposing ourselves to the charge of undervaluing the 
resources of other tropical dependencies, that nowhere else in 
the Empire could equal educational facilities he found. The 
second point of importance is that the Staff of the Department 
of Agriculture, the members of which are specialists in research 
and in the application of the principles of tropical agriculture, 
will he responsible for the lectures and demonstrations. The 
course is fixed for one year, but no one could make himself 
proficient in the science and practice of tropical agriculture in 
one year. It may be found necessary, therefore, hereafter to 
lengthen the course to two years. It has been deemed advis¬ 
able, however, not to make conditions too severe to begin with. 

The projected establishment of this School of Tropical 
Agriculture has been welcomed by the Press and the Public of 
Ceylon. It will be up to the public to give it the support 
necessary to make it an enduring success. We want more of 
the educated youth of Ceylon on the land, and when they go on 
the land to take with them some professional equipment. If we 
can create a supply of well-trained conductors and superinten¬ 
dents we can expect a demand to arise for their services not 
only in Ceylon but throughout the tropic east. But the doors 
of the School will be open to the youths of other lands as well, 
especially within the Empire. We shall look forward to wel¬ 
coming students from India and Burma, Malaya, Borneo and 
Papua, and East Africa. 

R. N. L. 


GRAFTING TAPE 

In grafting or budding a suitable tying material is necessary to keep the 
scion in place and protect it from outside influences. Mu. Wester, horticul¬ 
turist to the Philippine Department of Agriculture, prefers gen/m/g tope as it 
prevents drying up before circulation lias been established between scion and 
stock, and at the same time keeps out extraneous moisture. 

For the wax he recommends equal parts of beeswax and resin. For 
tape, he considers cheap cotton cloth that tears easily the best. This is torn 
into strips which are wound round stiff iron wire or pieces of stick and 
immersed in the melted grafting wax till thoroughly saturated. 
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COCONUTS. 


EFFECT OF LIGHTNING ON COCONUT 

PALMS. 


T. PETCH 

That coconut palms are killed by lightning is well known to all coconut 
planters. The Editor of the Tropical Agriculturist wrote in 1886 (Vol. 
VI., page 73): “ Those connected with coconut estates are aware that, besides 
the destruction of young trees by grubs or beetles, they must lay to their 
account a varying but appreciable percentage of loss of trees at all stages ot 
growth from the effects of lightning; ” and the well-known Ceylon coconut 
planter. Mu. W. H. Wright, stated in “All about Coconut Planting” (3rd 
edition, 1914, Appendix, page IV.): “The ills a coconut propeity is heir to are 
drought, white ants, beetles, and lightning.” The statement of Sir Emerson 
Tennent, referred by Skkman (/or. r//.), is: “ One pre-eminent use of the 
coconut palm is omitted in all these popular enumerations ; it acts as a con¬ 
ductor in protecting their houses from lightning. As many as 500 of these 
trees were struck in a single pattu near Puttalam during a succession of 
thunderstorms in 1859.” 

But though the destruction of coconut palms by lightning is an undoubted 
fact, it is necessary to exercise considerable caution in accepting that as an 
explanation of the death of trees in any particular case. As a general rule, 
the native always assigns the death of a coconut palm to lightning, or, in the 
rare event of the absence of thunderstorms for any considerable period, to a 
“ falling star” or a “meteorite.” Until quite recently deaths from budrot 
were always so explained, and probably cases of root disease also, while I 
have been offered the same theory in the case of a tree which was obviously 
killed by “red beetle” ( Rhynchophorns signulicallis , Chevr,) When the 
observer is not the owner of the trees in question, but merely after the storm 
examines the locality to find out ‘what the lightning struck,” the possi¬ 
bility of error is still gr eater, for he is apparently content to accept headless 
stems as evidence of the lightning stroke, without pausing to consider 
what has become of the crowns, and in many cases he relies on the evidence 
of trees, which the pathologist could inform him had been headless for 
months previously. 

The damage inflicted on coconut palms by lightning may take any one. 
or any combination, of the following three forms :— 

(1) The crown may be set on fire. 

(2) The tree may be mechanically injured, either by splitting of the 

stems or by defoliation. 

(3) The tree may exude a liquid which dries in red-brown streaks 

and patches on the stem. 
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COMBUSTION OF THE CROWN. 

This h;is been recorded by Frank (Krankheiten der Pflanzen. 2nd ed., 
L, page 241), who states that the dry branches and leaf stalks of palms are 
sometimes set on fire by lightning. 

In 1895 considerable interest was aroused in the Ceylon daily press by 
the report that a coconut palm had been seen with its crown on lire at 
Pondicherry. The subsequent correspondence has been recorded in the 
Tropical Agriculturist (Vol. XV.), and from the opinions expressed it would 
appear that the lightning was generally considered a normal explanation. 
One correspondent recalled that a similar occurrence had been observed in 
1893 or 1894 near Christ Church, Colombo, during a severe storm (Tropical 
Agriculturist, Vol. XV., page 351); while Mr. W. H. Wright stated that 
some time ago he had witnessed a coconut tree taking lire from a Hash of 
lightning just before the rain came down, but he had never seen any tree on 
lire during the rain, a fact which he thought might be explained by supposing 
that the tree could not take lire when wet. On the other hand, another well- 
known coconut planter, Mr. Jardink, wrote that he had never seen a coconut 
tree set on lire by lightning or a meteorite, though he had seen hundreds 
struck by lightning (Tropical Agriculturist, Vol. XV.. page 345). 

In 1907 it was reported in the local press that a coconut palm in Colombo 
had been set on lire by lightning during a storm. 

This effect would appear to occur in the case of coconut palms in town 
gardens, where many old trees, hemmed in by buildings, are barely able to 
exist, and so may bear more dead and dry fronds than their more fortunate 
relatives on cultivated estates. Put it is certainly not the most usual effect of 
lightning. That it should occur before the rain and not during the storm is 
only to be expected, as the coconut stem is rapidly wetted by the stream of 
rain water which descends from the crown, and under such conditions it 
forms an efficient conductor. 

MECHANICAL INJURY. 

H. H. Thiele, writing in the Fiji Planters’ Journal (see Tropical 
Agriculturist, December 1913, page 462), states : “ Lightning will, as a rule, 
shatter one or two trees badly, and those standing close by will be damaged by 
the heat to such an extent that they get diseased, their tops rot, and they die, 
their stems being marked with a number of brown spots.” How far this is 
based on actual observation is not apparent. 

In the Tropical Agriculturist, Vol. VI., page 73. the Editor writes :— 
“ During the last monsoon storms twelve fine palms, a little to the south ot 
Kollupitiya station, were struck. Five of these were practically decapitated 
and others were badly burnt, but some were only affected so that slight brown 
colour showed on a few of the branches.*' 

Shattering of the stem or immediate decapitation of the coconut palm 
would appear to be rare. I have never seen any case of decapitation as a 
direct and immediate consequence of lightning. Of course, when a palm dies 
after having been struck by lightning, its crown ultimately decays, and only 
the headless stem remains after a few months. In the only case of mechanical 
injury which I have observed, the stem bore two short vertical wounds, one 
at 12 feet and the other at 18 feet from the ground, from each of which the 
fibres were protruding in loose bundles. 
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EXUDATION OF LIQUID. 

This is by far the commonest effect of lightning on coconut palms. As a 
rule, no sign of injury to the stem, or scorching of the crown is observable, 
but the stem exudes at numerous points a liquid which dries in red-brown 
streaks and patches on its surface. The earliest stage of this which I have 
seen was two or three days after the tree had been struck. The plantation 
was fourteen years old and the palms were 22 feet apart ; all were about the 
same height, but only one was affected. It did not appear to differ in any 
respect from the surrounding trees, and there was no apparent reason why it 
should have been struck rather than any other. Its stem was about 10 feet 
high, and the central spike about 10 feet more ; in consequence of its small 
stature, the tips of the decumbent outer leaves nearly touched the ground. 

The stem was not split or marked by the lightning in any way. Owing 
to the collapse of the inner tissues of the bud, the central spike had fallen 
over, but it was still green and not chaired. The outer leaves, i.e., those 
which bent over towards the ground, were charred along the midrib ; and 
round the tree, at distances of 8 or 10 feet from the trunk, the grass and 
weeds were burnt in small patches, each patch being situated below the point 
of a leaf. But the most striking phenomenon was the exudation of sap from 
the stem. Liquid was oozing out from the innumerable cracks which are 
always to be found in the “rind” of the coconut stem, forming white frothy 
masses and then running down in long red streaks. The appearance gave 
one the impression that the whole of the internal tissues were undergoing 
rapid fermentation. On cutting into the stem the internal tissues were found 
to be slightly pale brown, uniformly coloured and full of sap. It is to be 
regretted that, as the tree was situated in. a district at least three days’journey 
from a laboratory no further investigation could be made. 

Another case was examined about a month after the occurrence. A 
breadfruit tree (Artocarpm incisa) was said to have been actually struck, and 
this was dead and leafless, though its trunk was not split. Close to it was a 
coconut palm about 12 feet shorter. This was not quite dead ; it showed long 
red streaks of sap, particularly in the lower half of the stem, and had two 
short vertical wounds, one at 12 feet and the other at 18 feet from the ground, 
from which the vascular bundles were protruding in loose masses. West¬ 
ward from these two, the palms only 15 feet away showed no sign of injury, 
but to the east 20 trees, which were taller than the breadfruit tree, were 
affected. Their trunks bore red bleeding spots and their crowns were scorched, 
the outer leaves being generally withered and drooping, though the 
youngest leaves were still erect and green. None of these showed any injury 
to the stem, except the exudation of sap. Two palms had been felled, as 
being beyond recovery, and four others appeared to be dying. The tree with 
the worst crown was about 20 yards from the breadfruit tree, and the affected 
area formed, roughly, an ellipse, with the breadfruit tree at one focus. 

In general, the effect of lightning on coconut palms may be summarized 
as follows A group of trees, not differing in any obvious respect from the 
surrounding trees, is affected; sap exudes from the trunks of all these trees ; 
their crowns are slightly scorched ; one tree is more severely affected than 
the others, and this is regarded as the tree actually struck. In some cases 
longitudinal wounds are made in the stem ; and if the crown is surrounded 
by dead leaves these may be set on fire. But apparently these last two effects 
are rare. The occurrence of injured trees in groups is especially remarkable. 
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As regards the ultimate fate of coconut palms struck by lightning, there 
would appear to be a considerable difference of opinion. To quote again 
from the Tropical Agriculturist (Vol. VI., page 73) : “On one occasion, 
when a crash gave ri.se to the impression 4 the sky had fallen,’ we felt certain 
that something had been struck, and on going to the seashore we found seven 
coconut trees affected, some killed outright, and others with only the edges 
of their branches (i.e., leaves) singed. Hut ultimately every tree, however 
faintly affected, died. During the late monsoon storms twelve tine palms, a 
little to the south of the Kollupitiya station, were struck. Five of these were 
practically decapitated, and others were badly burnt. But some were only 
affected so that a slight brown colour showed on a few of the branches. 
Amongst the latter is a tree with a magnificent head of fruit, and this morn¬ 
ing we expressed our fears, based on our experience, to a good native 
authority, that this valuable tree was as much doomed as those whose vitality 
had been at once destroyed. He fully confirmed our opinion : the tree must 
die.” It would have been of greater value if the fate of this tree had been 
recorded. With regard to the first of these occurrences, the statement that 
several trees were immediately “ killed outright” makes the record some¬ 
what doubtful. 

The general opinion, however, inclines to the belief that coconut palms 
which have been struck by lightning may recover if properly treated. The 
treatment adopted by the native is apparently based on the observation that 
a liquid exudes from the stem ; he merely cuts a hole in the stem “ to let 
out the excess of sap.” W. H. Wright, in “All about Coconut Planting” 
(3rd edition, Appendix, page iv.). states : “ When a tree has been partially 
struck bv lightning, steps should at once be taken to bleed it and the surround¬ 
ing trees by boring holes at their bases with an auger, by which means a large 
percentage can be saved. Any tree, however, which has been irretrievably 
struck by lightning should at once be cut down and burnt.” 

The distinction between “partially struck” and “irretrievably struck” 
would appear to afford a convenient explanation in case the treatment failed. 
It does, however, appear to be correct that when a group of coconut palms 
is struck, some are more lightly affected than others. The former are not 
regarded as actually struck, but as “ affected by the heat.” Their case may 
be analogous to that of the tea bushes which die round a rock which has 
been struck by lightning on a tea estate. It would appear to be open to 
question whether the trees which recover after the treatment described would 
not have recovered without treatment of any kind. 

No explanation of this “fermentation effect” can at present be offered, 
and the facts have been placed on record here in the hope that the subject 
will be taken up by others more favourably situated for detailed investigation. 
It may, however, be pointed out that the same effect may be produced on a 
small scale by making a fire near the base of a coconut paltn, but not near 
enough to char the stem. The red-brown patches subsequently appear on 
the parts which have been heated. A number of red-brown spots and streaks 
at the base of the tree, usually on one side only, indicates that it has been 
injured by fire. This appearance is very common, more so in native 
gardens or on trees near a native hut, than on estates. If a fire is made quite 
close to the base of a coconut palm, the outer stem issues are, of course, 
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burnt and charred; but when it is too far away to admit of this, the stem is 
heated, especially if the wind blows the flames in that direction, and it after¬ 
wards exudes a red-brown liquid from dozens of the pre-existing cracks. It 
is notable that in some cases, not, however, universally, when the lower part 
of the stem is severely charred, the parts immediately above this do not 
bleed; on the other hand, if the stem shows no blackening whatever, it 
bleeds vigorously. Probably in the first case the supply of sap to the upper 
parts of the cortex is cut off altogether. 

I have seen an area of several acres affected in this way, where the grass 
had evidently been burnt off a long time before. All the trees were marked 
with red-brown spots to a height of about 3 feet on one side only. Apparently 
a quickly advancing fire had not been strong enough to char the stems, or to 
heat them sufficiently on the leeward side to cause them to bleed. 

A good example of this was furnished by a group of old coconut palms 
over sixty years old on the Experiment Station, Gangoruwa. The plot being 
more or less waste ground, it was used for storing the thinnings of the cacao 
plots in 1907, and these were set on fire in February, 1908, without any 
regard for the coconut palms. When examined in April, 1908, the lower 
parts of the stems, sometimes to a height of 25 feet, were covered with small 
red-brown patches. The liquid had issued from the cracks and had dried 
round them; it had not run down the stem, as in the case of a severe 
lightning stroke. The cortex under each patch was slightly decayed and 
brown, but it afterwards dried up. Four trees were marked above the 
highest red-brown patch. On three of these the bleeding had not extended 
further up the stem by March, 1909, but on the fourth there were fresh spots 
higher up the stem at the end of July, 1908. As a rule, on trees which have 
been injured by fire the bleeding occurs immediately afterwards, and the 
spots do not subsequently increase in number or size. Only the cortex is 
affected, and the amount of sap which exudes is small. But when trees are 
severely struck by lightning, the exuding sap is derived from the whole of 
the inner tissues, and issues in such quantity that it runs down the stem in 
long streaks.— Annals of the Koval Botanic Gardens, Peradeniya. 


COCONUTS IN BRITISH GUIANA. 


Professor Harrison, Director of Agriculture, British Guiana, in an 
exhaustive article contributed to the Bulletin of the Imperial Institute 
on the Field and Forest Resources of British Guiana,* states that coconuts 
thrive we.l on the coastal lands of the colony, especially where the land is 
more or less of a sandy nature, and expansion of ibis cultivation is steadily 
taking place. 

The coconut palms growing in the colony are scattered, being owned 
chiefly by small growers, but there are a few fair-sized coconut estates, 
whilst extension oyer large areas is taking place on some sugar plantations. 
Reefs of light sandy loam exist on the Corentyne Coast, along the east coast 
of Demerara, and in Essequibo, where coconuts ilourish ; and even on the 


* Extracts from this article on Coffee, Cocoa, and Batata. will be found on other pages 
Ol this Journal.—Ed. T.A. 
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heavier coastal lands they grow satisfactorily and bear heavily. They do not 
grow so well or yield satisfactorily on the pegassy clay lands and on river 
lands away from the coastal region. 

The area under the crop is now over 15,000, but much of this consists of 
young plantations. Little copra is exported (1,690 cwt. in 1914). the nuts 
going chietly to the United States. 


GERMAN SUBSTITUTES FOR RAW 
MATERIALS. 


Of substitutes for olive oil there were already several derived from nuts 
of various kinds. Latterly, since the supply from Italy has ceased, German 
ingenuity has set to work to find substitutes in addition to those already 
existing. One of the leading chemists told me as a fact that the Germans are 
now extracting a substitute for olive oil from cherry stones, although he did 
not know, and I cannot say, on what scale the experiment is being conducted. 
At any rate, “save vour cherry stones” had already been started during the 
cherry season on its career as a popular domestic war cry. I am told that 
since almost any kind of fruit stone contains glycerine, as does olive oil. it 
might be possible to produce a substitute from it. But whether any process 
would be quantitatively worth while is another question. In any case, the 
Germans have not neglected the possibility. 

Germany has likewise developed since war began the original Norwegian 
process for extracting nitrogen from the air. The claim of her newspapers 
that this is a German invention is, of course, an impudent lie. It is only so 
far of German origin in that Samuel Eipe, the Norwegian chemist, who 
worked on the process in conjunction with Professor Birkelaxd, of the 
University of Christiania, did study at one time at the Technical High School 
of Charlottenburg. Previously Germany obtained most of her nitrogenous 
material from Chili. Her air-extracting process provides her now with the 
three important substitutes of ammonium nitrate, used in the manufacture of 
explosives, sodium nitrate, used in colouring, and concentrated nitric acid. 

NO SUBSTITUTE FOR RUBBER. 

In only two cases must some doubt be thrown on a German claim to the 
invention of substitutes. She is scouring every available neutral country for 
rubber, which hitherto her synthetic experts have not been able to replace, 
and, despite all her claims to the contrary, it is more than doubtful whether 
she has really perfected a cheap substitute for cotton to be used in the manu¬ 
facture of propulsive explosives. Her claim in this respect is to have invented 
a process for purifying wood fibre and making it available for use in guncotton. 
But, as has already been stated in a previous article, this assertion is believed 
in the neighbouring neutral countries to be little more than a “bluff” in¬ 
tended to discourage the Allied Governments from declaring cotton contra¬ 
band. Her extreme anxiety to get cotton was very obvious to any visitor to 
Stockholm of late, as 1 recently stated.— The Times. 
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RUBBER. 

DESTRUCTION OF RUBBER BY MICROBES. 


It is said in the Revue Scifntifiquk that microbes do not attack com¬ 
mercial rubber 'which is kept in dry air, but when a small amount of moisture 
is present certain bacteria and moulds derive nourishment from the albumin¬ 
oids, resins and sugars which the rubber contains. Seme microbes foim on 
the rubber, making spots of various colours—red, yellow, black or brown— 
but the rubber is not materially altered thereby. On the other hand, two 
species of adinomyccs, very common in gaiclen earth and in canals, Adinoiuyus 
clastica and A. Justus , assimilate the hydrocarbons ol the rubber, and are in 
consequence capable of modifying its properties in such a way as to deprive 
it of all commercial value.— India Rubber World. 


DISEASES OF HEVEA. 

‘Canker” of Herat brasihaisis was rather common during the latter half 
of 1912, but appears to have been less prevalent during 1913. It has been 
found that the leaf fall which often follows the fruit disease, and is character¬ 
ised by the appearance of a dark-brown ring on the leaf stalk, is caused by 
the canker fungus (Phylophlhora Juba ij. Decay of the renewing bark is still 
common in wet weather; the use of carbolineum plantarium, which has been 
found to stop this decay in Java, has been recommended, and this substance 
is now available in the Island. The Assistant Botanist and Mycologist is 
investigating the nodule formation on Hevea. Other diseases of Hcvea have 
called for much attention recently. 

In dealing with the diseases of rubber trees in bearing, one is handicapped 
by the fact that the best fungicide available, Bordeaux mixture, is a copper 
compound, since traces of copper in the rubber are known to turn it tacky. 
Lime sulphur mixture, which is frequently recommended, has been found 
useless # against a disease caused by Phylophlhora , as “canker” is. An experi¬ 
ment carried out during the wet months of 1912 would seem to show that the 
amount of copper salts found in the rubber after spraying with Bordeaux 
mixture is insufficient to cause tackiness. The trees were sprayed during dry 
weather. The first heavy rain occurred five days later, and the rubber 
collected the following day was made into biscuits, which were subsequently 
analysed. The biscuits, all in biscuit form, from this row of trees for the 
next seven months was kept under observation, but no tackiness was noted. 
At the request of the Kalutara Planters* Association, Hevea “canker” has 
been placed under the Pest Ordinance.— Annual Report of the Botanist 
and Mycologist. 


SOME SCIENTIFIC ASPECTS OF LATEX 
COAGULATION. 

One of the most interesting questions raised in connection with the pro¬ 
cess of rubber preparation is that of the mechanism of the coagulation of the 
latex. It is part of one of the most recent subjects of modern science— 
colloid chemistry. In the first place it may be mentioned that the term 
coagulation is one which has been rather indiscriminately used, for the reason 
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that investigation of the coagulation of suspensions and emulsions, etc., has not 
yet been sufficiently detailed to allow of the deiinition of different types or 
degrees of coagulation* Whitby is of the opinion that there are three stages 
in the degree of coherence of rubber separated from latex, viz., creaming, 
flocculenee or agglutination, and coagulation. The present writer is of the opi¬ 
nion that there is a fourth variety which he would term flocculenee, the term 
agglutination being reserved for the type we observe in the clotting of latex 
which is left to itself without addition of acids. 

Thus, creaming is the conditions observed in the early stages of slow 
coagulation ; the latex thickens and becomes of a creamy consistency. 

Flocculenee could be the term applied to the formation of small particles 
of rubber without coalescence of the same to form lumps. This state is 
observable in latex to which much formalin has been added. 

Agglutination is applicable to local or lumpy coagulation observed when 
the latex coagulates spontaneously or when certain mineral salts arc added. 

Coagulation proper is the final stage observed on careful addition of acids 
to latex, the rubber foiming in one clot and leaving a clear liquid. 

Now rubber latex is one member of the class of colloids but it is by no 
means a simple member. In latex we have a suspension of rubber particles 
or at any rate a suspension of the particles which subsequently form rubber, 
but we also have at the same time a number of bodies in solution some of 
which belong to the class known as proteins. These proteins are in colloidal 
solution and are capable of being precipitated by certain reagents, notably 
acids. It seems probable that this protein acts as a protective colloid to the 
pure rubber substance caoutchouc. The theory of this protective action is 
that a suspension such as that of the caoutchouc substance when mixed with 
a colloidal solution of such a body as protein acquires many of the charac¬ 
teristics of the substance in colloidal solution. It has been suggeted that this 
protective action is due to the absorption of a layer of the dissolved protective 
agent over the surface of each of the suspended particles. That this is so in 
the case of the rubber particles seems probable in view of the fact that it does 
not behave as a pure suspension but that its coagulation reactions resemble in 
many respects those of certain proteins. Xot all the nitrogenous constituents 
of latex, however, are precipitated with the rubber during the ordinary pro¬ 
cess of coagulation. 

Again, in considering the effects of anti-coagulants we max have many 
factors at work. The anti-coagulant may be. an alkaline substance acting so 
as to neutralise acid formed in the latex by decomposition or fermentation, or 
it may act as a retarding agent on the coagulating enzyme said to exist in the 
latex. Again it has been observed that formalin when added in certain pro¬ 
portions to the latex acts apparently as a retarding agent in that the latex still 
retains its milky appearance and the rubber does not form a clot but actually 
the latex has lost its original nature and consists of a number of particles of 
rubber in suspension in a clear liquid. In this connection it may be observed 
that formalin is a coagulant of certain protein bodies. 

Again the question of heat enters very largely into operations such as the 
coagulation of latex by the Brazilian and similar processes. The writer found 
that in the Wickham Process if the temperature of the jet of smoke impinging 
on the band of latex be less than 60° C, coagulation is not obtained. Whitby 
states that heat alone will coagulate fresh latex, a temperature of 65-70° C 
being required. The writer also found that oil heating the latex to 60° C a 
certain quantity of acid coagulated the latex almost immediately, whereas in 
the normal course of events it would have required some hours. The object 
of this article has been to show the complicated nature of only one section of 
the process of rubber preparation, and only the surface of this question has 
been touched. The question is found to be still more complicated when we 
get below that surface. L. E. C. 
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COCOA. 


COCOA IN BRITISH GUIANA. 


PROFESSOR HARRISON. 

Cocoa planting is an industry of some promise in parts of the colony, 
but unfortunately it requires for its successful installation command of more 
capital than small farmers usually possess. Cocoa requires for its satisfactory 
growth land well drained to the depth of from 3 to 5 feet, and on land of this 
sort it does very well indeed. There are great areas of land a few miles up 
the lower reaches of the rivers, where good drainage can be easily ensured, and 
upon them cocoa flourishes. It is to be regretted that persons with command 
of sufficient capital and with knowledge of the cultivation of cocoa have not 
taken up its growth in these parts of the colony to a greater extent than has 
been done. 

Some of the cocoa estates are of fair age, blit there are also considerable 
areas under young trees that have not yet come into bearing. The Govern¬ 
ment has an experimental area of cocoa at Onderneeming, Essequibo, where 
from selected trees of high yield and good quality seeds are obtained for 
propagating purposes, and increasing numbers of promising cocoa seedlings 
are being supplied at low cost. Systematic experiments with cocoa were 
commenced at Onderneeming in 1900. They have proved of value to the 
cocoa cultivators in the colony by indicating that largely increased yields are 
obtainable by the reduction of the shade trees to the minimum necessary for 
protection of the cocoa trees against wind, that large increases in yield result 
from heavily mulching the trees, and that the most profitable applications of 
artificial manures are of mixtures of sulphate of potash and superphosphate 
of lime, to which additions of nitrogenous manures are seldom remunerative, 
whilst nitrogenous manures per sc tend to reduce the bearing powers of the 
trees. 

The acreage under cocoa cultivation during recent years is as shown 
below:— 



Acres. 


Acres. 

1907-8 

1,832 

1911-12 

2.127 

1908-9 

2,181 

1912-13 

1,983 

1909-10 

2,223 

1913-14 

1,863 

1910-11 

2,016 

1914-15 

2,3!6 


The decreases in the area returned as cultivated in cocoa in the years 
1912 and 1913 were attributed to the drought of 191J and 1912, and to the 
abandonment of cocoa in some cases for rubber cultivation. Practically-only 
the Forastero variety is grown in British Guiana, other sorts being cultivated 
only to a very small extent. 

At present, therefore, only about 2,000 acres are planted in cocoa; their 
yield is mostly used for the local demands of the colony, and thus the export 
is small—not more, as a rule, than from 750 to 900 cwt. per annum. That 
exported brings a good price, owing perhaps to the great care which is 
exercised in fermenting and curing the beans. 

On some plantations kola nuts are grown among the cocoa, producing a 
small yearly output of about 40 cwt. Among subsidiary products which do 
well wherever cocoa and kola flourish, nutmegs occupy a prominent plaee.~ 

Bulletin of the Imperial Institute. 
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COFFEE. 

-- 

PREPARATION OF COFFEE. 


Two methods are employed in converting coffee fruits or “cherries” into 
sileible coffee, viz. (1) the dry method and (2) the wet method. The former 
is the more primitive and is still practised to a certain extent in some coun¬ 
tries, but the second method is preferable and should be employed if possible. 

THE DRY METHOD. 

This method has the advantage of being serviceable when cherries in 
different stages of ripeness have to be handled at the same time, owing to the 
crop ripening irregularly, and labour being scarce or dear, so that successive 
gatherings are impracticable, or to the lack of a good supply of water. Its 
success, however, is dependent on the continuance of tine weather over a 
fairlv considerable period. 

The gathered cherries are spread in a thin layer on open drying grounds 
or barbecues. These should if possible be in ide of brick or cement, although 
clay will serve. The cherries are turned over, made into heaps, and spread 
out again, to ensure even exposure to the sun. After the first two or three 
days, when the co.'f^i is beginning to dry, it should be placed under cover at 
night if dews are prevalent and exposed again on the drying floor the next 
day. It is also necessary to protect the coffee from rain. If only small quan¬ 
tities are being dried the cherries may be exposed on small wooden trays 
which can be easily limdled and carried bodily under cover when necessary. 
When the cherries become quite dry, which even under good conditions 
usually takes about three weeks, they may be stored. 

The next stage is to remove the dried husks from the cherries. This 
may be done by threshing with a flail or by pounding in a large mortar, the 
particles of shell and dust being removed by winnowing. The threshing or 
pounding, however, usually leads to the breaking of a considerable proportion 
of the beans, and it is preferable to use a hulling machine, which can be 
obtained of a size requiring either hand or mechanical power. 

THE WET METHOD. 

This is the more modern method of preparation, and is the one practised 
on all up-to-date plantations. It requires a fairly considerable amount of 
equipment in the form of buildings and machinery, and care must be taken in 
selecting the site for the factory. Much water is required, and the factory 
must therefore be situated where there is an ample and constant supply. It 
is an advantage if the buildings can be erected at the foot of a slope, as it is 
then possible to so arrange the required machinery on different floors that the 
fresh cherries can enter at the top of the building and pass downwards 
through the various stages of preparation with a minimum amount of hand¬ 
ling, As far as possible throughout the preparation mechanical appliances 
should be used in order to economise the expense of labour. 
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To obtain the best results bv the wet process the berries should be quite 
ripe and should be dealt with the same day as picked. The cherries, as they 
are brought in from the plantation, are placed in tanks cf water, built of con¬ 
crete and of a size proportionate to the quantity of fruit brought in daily. 
The ripe cherries sink, and are drawn off through a pipe in the base, but on a 
small scale the water may be emptied out and the sunken cherries removed. 

The next stage is the removal of the pulp which surrounds the beans. 
This is effected by special pulping machines. On a large scale the cherries 
are delivered directly from the tanks in a stream of water to the hopper of the 
pulper. The latter may be obtained in various sizes, from small hand 
machines to the large power-driven ones used on the large estates. Those in 
common use are of two types, the cylinder machine and the disc machine. 
In the former case the disintegrating apparatus usually consists of an iron 
cylinder covered with punched copper, like a large nutmeg-grater, which 
rotates close to a pulping bar or breast. The cherries are fed by a stream of 
water into the hopper, which is usually titted with a device for removing 
stones, and then pass through the pulping mechanism, the pulp and the beans 
being delivered separately. As a general rule some imperfectly pulped or 
unpulped cherries pass over with the beans and these can be separated by a 
rotary screen or oscillating sieve, the unpulped material being repulped. 
Double machines arc in use in which the unpiilped cherries delivered from 
one cylinder are automatically separated from the beans and carried to the 
hopper of a second cylinder, which is specially adjusted to pulp them. Some 
machines are fitted with a crushing apparatus which partially pulps the cher¬ 
ries before the latter pass through the pulping cylinders. Great care is neces¬ 
sary to see that the machine is properly adjusted, and the maker’s instruc¬ 
tions on this point should be carefully carried out. If this is not done the 
cherries will be imperfectly pulped or the beans may be damaged. 

The disc pulpers, which are said to require less water than the cylinder 
machines, possess one or more vertical iron discs, covered with copper bear¬ 
ing solid projections. The discs rotate against adjustable pulping bars with 
steel faces, the beans and pulp being delivered separately as in the case of the 
cylinder machines. 

The pulped cherries, after leaving the machine, are always mixed with a 
certain amount of pulp, and to remove this they are sometimes passed on 
from the pulper to a receptacle containing water, in which they are stirred 
about with poles, paddles, a revolving wheel, or other suitable device ; or 
they may be placed in a tank with a small amount of water so that they can 
be trampled upon by bare-footed men. More water is then added, the mass 
is stirred up, and the light pulp got rid of by withdrawing the water from 
above. The beans, still enclosed in the parchment, remain at the bottom of 
the vat, and are left comparatively fiee from pulp when the water is removed. 
If it is found that the amount of pulp present with the beans on leaving the 
pulper is small, this washing may be dispensed with. 

The parchment in any case, however, is still very slimy owing to portions 
of the pulp, etc., remaining adherent to it. This material is removed by 
feimenting the coffee, for which process the beans are piled up in a heap 
under cover, or more usually placed in special receptacles. The fermentation 
may be carried out in the washing tank after removal of the water. When 
fermentation is complete the parchment coverings no longer feel slippery but 
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are slightly rough. The exact time taken for this process may vary from one 
to three clays, and a handful of beans should be taken out occasionally in 
order to ascertain when the fermentation is completed. If fermented too 
long the quality of the coffee will be affected. 

' The beans are then washed again, the parchment being now left clean. 
The washing may be carried out in the manner already described, or in one 
of the special mechanical washing machines now on the market. 

The washed parchment coffee is next spread out in a thin layer (3 to 4 in. 
deep) on a smooth drying ground of cement or brick, and raked over several 
times daily at lirst to ensure. uniform drying, or it may be placed on trays 
made of } in. woven wire, which are supported on a framework 3 or 4 ft. 
high. After the first day or two the coffee should be protected from night 
dews and rain. If the weather cannot be depended on during the drying 
period artificial drying must be resorted to, for which purpose several good 
machines are available, while good results have been obtained in some coun¬ 
tries by utilising flue-heated tobacco-curing barns. A good method is to par¬ 
tially dry the coffee in the sun and finish in a machine. The effect of sun 
and artificial drying on the size of the beans is dealt with subsequently. 

The actual duration of the drying period varies. For sun-drying about 
ten full days’ sunshine is necessary, but some kinds of hot-air driers will com¬ 
pletely dry the coffee in twenty-four hours. It is essential that the coffee 
should be completely dried, as. if shipped in a moist condition, it develops a 
musty smell, which is difficult to get rid of. When tlioroughlv dry the parch¬ 
ment can be crumbled to dust by the lingers, and the bean is hard and cannot 
be dented by the finger-nail or teeth. 

The next process is to remove the parchment. This operation may be 
carried out on the estate, at the port of shipment, or in the country to which 
the coffee is exported. 

To effect the removal of the parchment the dry coffee is fed into a 
machine known as a “peeler and polisher/’ fitted with screw or cone rotating 
inside a cylinder. The parchment as well as the silver skin surrounding the 
bean is broken up by this means, and at the same time the beans are polished. 
The broken husk and dust are removed by means of a sieve and by winnow¬ 
ing, or by means of an exhaust fan attached to the machine. 

Grading follows next, i.e., the sorting of the beans into various sizes. 
This can be done in a simple manner by sieves with meshes of appropriate 
dimensions, or by special sizing machines. There are several forms of the 
latter, and as a rule at least two are necessary in order to separate the beans 
into uniform grades. In London the usual grades are peaheny (the spherical 
beans), bold (the largest Hat beans), medium, and small. 

The question as to whether the planter cleans and grades his coffee or 
exports it in the parchment, is one which he must decide for himself on the 
conditions obtaining locally. It may be mentioned, however, that Uganda 
coffee cleaned and graded in London has, in certain cases at least, proved to 
contain a larger proportion of the higher grades than coffee cleaned in 
Uganda, and moreover, the London cleaner can grade according to the 
demands of the market, Brown and Hunter (Planting in Uganda, London 
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1913, p. 170) point out that two consignments consisting of identical sun- 
dried coffee, shipped at the same time, one cleaned in London and the other 
in Uganda, yielded the following percentages of the different grades :— 

Peaberry. Bold. Medium. Small. 

Uganda cleaned ... 9*41 6*22 46*87 37*50 

London cleaned ... 6*00 56*00 20*00 18*00 

The difference in price between bold and medium was about 3s. per cwt. f 
so that the advantage in this consignment was enormously in favour of 
London grading. 

The same authors also quote comparative figures relating to sun-dried and 
artificially-dried coffee. Two consignments were shipped together and were 
precisely similar, except that one-half was sun-dried and the other machine- 
dried. The percentages of the grades obtained when cleaned in London 
were as follows :— 

Peaberry. Bold. Medium. Small. 

Sun-dried ... 3‘13 26*56 55*94 34*37 

Artificially dried ... 5*35 58*03 21*45 15*17 

These figures show that artificial drying results in less shrinkage of the 
bean than sun-drying, and consequently a very large increase in the higher 
grades. 

Before the graded coffee is put on the market, it is usually hand-picked 
in order to remove discoloured and faulty beans. On a large scale the beans 
are delivered on to a travelling band, the defective beans being picked out by 
the operator, the good coffee being delivered into a bag. 

The coffee is shipped in bags, double bags being used in some cases, and 
each consignment should be sent off as soon as it is ready, as the coffee 
deteriorates in appearance, and consequently realises lower prices if stored 
for some time. -Bull, of fur Imp. Inst. 


COFFEE IN BRITISH GUIANA. 


PROFESSOR HARRISON. 

In the earlier part of the last century British Guiana, and especially the 
county of Berbice, was celebrated for the high quality of the coffee it pro¬ 
duced. Unfortunately, about the time of the cessation of slavery, circum¬ 
stances beyond the control of the planters necessitated the gradual abandon¬ 
ment of the cultivation. 

At the present time about 3,800 acres are occupied iti coffee cultivation, 
a large proportion of the product being consumed locally. Two kinds of 
coffee are cultivated in the colony, the Arabian or so-called Creole kind, and 
the Liberian variety. Both sorts grow with exceptional vigour, and the 
former is singularly free from disease. 

Large areas of low-lying land in British Guiana are ideally suited to the 
growth of Arabian coffee. The meteorological conditions of these parts of 
the colony are very similar to those of the higher parts of many of the West 
Indian Islands, and when this is borne in mind the excellent way in which 
coffee grows on them ceases to be surprising. 
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It is greatly to be regretted that local conditions, especially scarcity of 
available labour, tend to restrict the extension of the area under cultivation, 
and that the usually low price of coffee does not offer much inducement for 
small capitalists to take up its cultivation. 

The Liberian variety grows very well indeed in many parts of the colony, 
and wherever it flourishes it is very prolific ; in fact, at times the difficulty is 
to restrain its bearing propensities sufficiently to prevent the tree permanently 
injuring itself. It is, however, on the wind-swept parts of the coastlands 
more adversely affected by unfavourable meteorological conditions than is the 
Arabian kind. But this is not the case at some distance back from the coast¬ 
line and on the lands along the lower reaches of the rivers. 

The annual exports of coffee during recent years may be seen from the 
following statement:— 



cwt. 


cwt. 

1907 

7 

1911 

1,225 

1908 

190 

1912* 

727 

1909 

1,122 

1913* 

798 

1910 

978 

1914 

2,132 


— Bull, of the Imp. Inst. 


OIL CONTENT OF SEEDS. 

The Journal of Agricultural Research publishes the results of the 
work of Garner, Allard and Foubekt on the relation of the oil content to 
nutritive and other conditions, and though their researches deal with cotton 
seed, ground nut and soy bean, the deductions are most interesting. To 
what extent they would equally apply to the coconut is not indicated, but it 
may be assumed that the general tendency of the controlling conditions 
would be the same. 

It was found that for a high yield of oil the plant should have facilities 
for storing carbohydrate food with a view to its subsequent transformation 
into oil. No apparent relation was found between the size of seed and its oil 
content. The effects of different types of soil on the oil content were neither 
specific nor constant, but depended largely on seasonal conditions, climate 
more than soil being the responsible factor, seeing that climate materially 
influences such conditions as temperature and moisture. 

Within ordinary limits the relative fertility of the soil appears to have 
only a small influence on oil seeds; though the use of a complete manure on 
an unproductive soil gave larger seed with a higher percentage of oil. 


Crops affected by the prolonged drought of 1911 and 1912, 
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SUGAR. 


THE PAST HISTORY AND PRESENT 
POSITION OF THE SUGAR INDUSTRY. 

W. G. FREEMAN. 

If we go back a hundred years, we find that the sugar cane was the 
dominant plant and the sole source of sugar for the civilised world. Still 
earlier, in 1747, a German chemist, Marggraf, had shared the possibility of 
getting sugar from the beet. In 1797 a French refugee, Archard, continued 
the work, and about the beginning of the last century the lirst experimental 
factory for beet was started in Silesia with a capacity of something like 525 
tons of roots a year, which would probably produce about 30 tons oi sugar. 
The baby-hood of the best industry was greatly affected by continental wars. 
Napoleon, as you are probably aware, attempted to stille England's commerce 
by a continental blockade, his main object being to keep out from Europe 
the products of the British Colonies (which at that time were chietlv cotton, 
sugar and indigo.) The result of this was a great impetus to the beet 
industry and Napoleon himself in 1811 ordered that 80,000 acres in France 
be planted in beet. The industry flourished for a time, and in 1812 there 
were forty beet sugar factories producing 10,000 tons of sugar per annum. 
After the Napoleonic Wars, the industry dropped again and in 1829 the beet 
sugar production was only 4,000 tons. In 1835 Germany also took up the 
industry seriously. By 1860 the world’s production of sugar was 1,500,000 
tons, cane sugar 1,250,000 and beet 250,000. Both France and Germany 
seriously fostered the beet industry, and it is very interesting to follow the 
results of the more scientific taxation of Germany as compared with the 
cruder method of France. Germany encouraged the industry along lines 
which gave great incentive to research by botanist, chemist and engineer by 
levying duties not on the amount of sugar which the factory produced, but 
on the amount of roots which were taken in. In France, on the other hand, 
the tax was put on the amount of sugar produced. There was therefore a 
greater incentive to improve the sugar contents of the beet, thus escaping 
taxation. The results were very marked. In 1873 France produced 284,000 
tons of sugar and Germany produced 186,000 tons, the beet in both contain¬ 
ing about 6 per cent, of sugar. In 1884 the German production had gone up 
to over 1,000,000 tons, whereas the French production had gone slightly back 
from 284,000 to 265,000. Still more striking was the improvement effected in 
the beet. In 1871 the roots in both countries contained about 6 per cent, of 
sugar; in 1884 those in France had not improved, whilst in Germany the 
sugar contents had been raised to II per cent. France then adopted the 
German system and taxed the roots which went into the factory. Thirteen 
years later the production in France had gone up to 1,500,000 tons and in 
Germany to 1,850,000, and the sugar contents of the French was about 11 per 
cent, and in Germany from 11 to 1266 per cent. During a great part of this 
period there had been in both countries a drawback on sugar exported. In 
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1892 Germany altered her system from duty on roots to duty on sugar with a 
direct bounty or bonus of £5 per ton on exports. The other continental 
countries worked on more or less similar lines, and as a general result the 
beet industry increased from 250,000 tons in 1860 to 6,000,000 tons in 1903. 
During the same period the sugar cane production had gone from 1,500,000 
to 5,800,000. In 1903 the Brussels Convention of 1902 became operative. It 
abolished the bounty on beet sugar. The result was a great stimulus to cane 
sugar. By 1914 beet had only gone up from 6,000,000 to 6,800,000, whereas 
cane sugar had progressed from 5,800,000 to 9,000,000. 

At the present time Germany and Austria produce more sugar than the 
whole of the British Empire. The total amount of sugar used annually in 
the United Kingdom is 1,800,000 tons ; beet 1,500.000, and cane sugar only 
300,000, of which only a small amount comes from the British Empire, and 
the rest from foreign countries. In the British Empire the sugar position is 
thus entirely different from that of cacao. The British Empire is very largely 
dependent on foreign sources of supply for its sugar. The Brussels Con¬ 
vention put an end to the artificial stimulus given to the beet sugar industry, 
and since 1903 beet and cane sugar have competed on equal terms—as far as 
they can be equal. Beet has the great natural advantage that it is produced 
near the great centres of consumption and thus has a natural protection in 
the form of cheaper freights. Beet sugar has one great disadvantage; its 
impurities are very objectionable compared with those in the cane sugar. 

At the outset of the war, the Home Government was faced with a short¬ 
age in sugar supplies ; it acted promptly and purchased 900,000 tons of sugar 
at £20 per ton ( at a total cost of £ 1 8,000.000) the biggest sugar deal ever 
made in the world. It has also prohibited the importation of sugar from 
other countries for the reason that importation from a natural country such 
as Holland might be merely a means of passing German sugar through that 
country to England. West Indian sugars, as you are aware, can be imported 
by license. From the most recent accounts, it does not seem that the war up 
to the present, except in northern France, has very seriously affected the beet 
sugar output, and therefore the immediate difficulty in Europe is not so much 
the production of sugar as getting rid of it. Accordingly much is being stored, 
causing demand for proper storage facilities as there is a lack of suitable 
warehouse accommodation for very large quantities of sugar. In one of his 
very interesting letters in the Louisiana Planter Mr. P. Gkkrligs describes 
how Belgian refugees have been turned out of warehouses in Holland in 
order to make room for sugar. 

If the war suddenly came to an end the situation would be that a very 
large quantity of German and Austrian sugar would be dumped on the home 
market unless there was some sudden change in the fiscal policy of the United 
Kingdom. So that unless the war goes on for a comparatively long period 
over this year, there is no guarantee that the present prices of sugar will be 
maintained. Supplies in England are said to be sufficient to last until May, 
but an early peace will liberate large quantities of sugar with a consequent 
drop in prices. Speaking in the House of Commons early in February, 
Mr. Asquith, the Prime Minister, announced that any change in the price of 
sugar in the next few months is likely to be downward. There is, thus 
distinct uncertainty as to the price of sugar this year ; and after that, 
assuming that the war does not continue, there is no sign of any permanent 
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increase in the prices unless there is an alteration in feeling in Imperial 
matters, and steps are taken to ensure that the British Empire shall not be so 
dependent upon foreign countries for one of the staples of life, ix„ by some 
form of preference for sugar, whether cane or beet, produced in the British 
Empire. This probably involves an increase in the price of sugar to the 
home consumer. Failing this, if the struggle is to be between cane and beet 
on equal terms, then we have to aim at producing sugar at as cheap a rate as 
the best cane sugar countries, i.c., Java and Cuba. This can only be done by 
the exercise of unremitting care and attention to all branches of the cane 
industry, the selection of canes, their cultivation and manufacture. It is 
possible that if we only had some form of scientific taxation on the lines on 
which the Germans encouraged their beet industry, the sugarcane industry of 
the Colony would also make much more rapid strides than during the last 
fifty years. —Proceedings of the Agricultural Society of Trinidad. 


sugar palms. 

In December last the Government of Bengal instituted enquiries as to 
the possibility of increasing the outturn of date-sugar and Mr. Annett, the 
Agricultural Chemist, made a tour of the central districts of the Presidency 
which contain the principal date-sugar producing areas. The enquiries made 
generally indicated that owing to the decline of the date-sugar industry in 
recent years, a considerable number of date trees are annually left untapped. 
Another source of crude sugar is the sugar palm (Arcnsla stuclmrifan) which 
is very commonly cultivated in India and which is found wild in the forests 
of Burma and Assam. The possibilities of this palm as a sugar producer are 
discussed in the second article of a scries in the June number of the Inter¬ 
national Sugar Journal, based on data furnished by Messrs. O. W. Bar¬ 
rett and C. W. Hines. The sugar palm is said to flower at the fifth or 
sixth year in the Philippines, where it is fairly common, and in the tenth year 
in India; and has an economic life of about fifteen years. The Philippine 
palm sugar trees are calculated to be capable of producing 20 tons of market¬ 
able sugar per year from an area of one hectare (2-J> acres), containing not 
less than 150 and not more than 200 trees, and that for a period of 10 to 15 
years. This, if not exaggerated, compares favourably with the 4 tons per 
hectare stated to be obtained in Java. 

As with other sugar palms, it is necessary to take adequate precautions 
to prevent the tapped juice from fermenting before it can be worked up into 
sugar at the mill. Some experiments carried out with preservatives and 
methods of clarification showed that formalin was a very satisfactory preser¬ 
vative, as was also chloroform ; but the best results appear to have been 
obtained with alcohol, added at the rate of 1 cubic centimetre to 40 cubic 
centimetres of sample juice. This h id the advantage of acting chemically on 
some of the non sugars and precipitating them. It is stated that the best 
method of clarification has been found to be to heat the sap to boiling point, 
whereby with the aid of the alcohol the albuminous bodies, pectins, etc., are 
precipitated and filtered off. The filtrate should then be treated with milk- 
of-time of l5Be. until an alkalinity of 0‘3 is reached. This is then carbonated 
to 0 3 acidity which causes another heavy precipitate to fall immediately* 
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leaving a perfectly clear, supernatant liquor. A beautiful, light, clear masse- 
cuite of 86 Brix is made from this sap, which begins to crystallize after three 
days, and at the end of five days is tilled with sharp clear crystals and a very 
light coloured molasses. The sugar is easily drained off and washed to a 
high grade product with very little water. 

The article referred to above states that, if a sufficient number of trees 
are available, there appears to be no reason why first class sugar and a very 
superior syrup cannot be made with a minimum expense in installing the 
necessary plant. Where a grove of sufficient magnitude is available, it would 
pay to have a vacuum evaporating apparatus, especially when a high grade of 
sugar is desired. With only a few trees, however, the usual copper open- 
train apparatus, as used in the maple sugar industry, may very well be em¬ 
ployed, making high grade syrup and molasses sugars. 

The sap from the Philippine sugar palm will, it is said, flow for two 
months at least, and sometimes for three. On an average, trees in full (low 
will give from to 3 gallons per day, but this diminishes in time ; the aver¬ 
age for 60 days’ flow may be taken as 1 : J { gallons, hence at that rate we have 
80 gallons of sap of a specific gravity of 107, or about 850 lb. of sap con¬ 
taining 14 per cent* of sucrose, or 118 lb. of sucrose in the form of a molasses 
sugar of about 90 purity, which is equal to about 132 lb. of sugar. It should 
be possible to plant at least 150 to 175 trees per 2\ acres* Taking the num¬ 
ber as 160, that gives 9i tons on the basis of one tapping per tree per season. 

Some analytical tests on three selected trees in the Philippines gave the 
average total solids in the sap as 17 07 per cent. ; the sucrose as 15*3 ; the 
reducing sugars as 0 02 ; and only a trace of acidity. The low acidity of the 
fresh juice is said to be a striking feature. Besides sugar, the juice ot the 
sugar palm is readily manufactured into alcohol, and thence into acetic acid 
and impurities, or vinegar ; 342 parts of sucrose will yield 184 parts of 
alcohol, or 240 parts of acetic acid. Finally, there is starch, which is a pro¬ 
duct considered almost as profitable as sugar. The yield varies, but the Fili¬ 
pinos are reported to get as a rule from 1,100 to 1,650 lb. of starch per tree. 

—Indian Trade Journal. 


MANUFACTURE OF SUGAR. 

CUBA. 

J. F. CLARENCE. 

There are factories grinding from 5,000 to 6,000 metric tons of cane per 
24 hours. In spite of the great capacity of the mills, the juice extraction is 
not so large as is the case in Java, Hawaii, etc. 

This may be accounted for in two ways. In Cuba grinding is exclusively 
done in the dry season, for should the rainy season set in before the crushing 
is finished, the cane still in the field would be past reaping. This would 
mean a complete loss for that harvest. It is evident therefore that factory 
owners have to direct all their efforts to getting the greatest quantity of 
material ground in the shortest time, and they pay minor attention to the 
quantity of sugar to be obtained from the crushed cane—a quantity which 
slow and careful treatment might increase. In addition to this the wages 
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paid ia Cuba are very high, and amount to $100 or $1*50 (Rs. 3*00 or 
Rs. 4’50) a day, so that it becomes advisable to make the quantities of cane 
to be worked as large as possible, and let the inevitable wages cover as much 
output as possible. It is for these two fc reasons that the Cuban manufacturers, 
working with very powerful American mills and machinery, do not extract 
the same amount of sugar from the cane as for instance do the Hawaiian 
manufacturers with the same type of plant. Consequently, the loss of sugar 
in the bagasse exceeds that in other countries, while the loss in filter presses, 
molasses and losses unaccounted for in those factories where caretul records 
are kept show nothing abnormal compared with factories in other centres. 

The sugar crop begins in the latter part of December, but about the 
middle of January all the factories are working ; work continues until May in 
some provinces and until August in others. In the provinces of Pinar del 
Rio/Havana, Matanzas, etc., mills begin grinding at the end of December and 
finish in May, while further south, especially in Oriente province, the grinding 
season lasts from January to August. This depends entirely on the rainy 
season, which varies considerably throughout the Island. 

The factories work day and night ; some stop every Sunday for cleaning 
while others only every fortnight. 

There are generally two shifts of employees; in some factories they work 
six hours on and six hours off ; in others eight hours on and eight hours off; 
and still in others, twelve on and twelve off. 

In Cuba, the cane is cut close to the ground with a nun lu te , a kind of 
cutlass, then stripped of its tops and cut into pieces two or three feet in 
length. 

These are bound into bundles and piled up on ox carts which are driven 
to the factory, or the weighing stations in the fields, where they are weighed 
and transferred to the railway trucks for transportation to the mills. 

No cane loaders are used in Cuba ; the cane is loaded on carts by hand. 

The cane is transferred from the cart to the railway or tramway car in 
the same way as described in the Louisiana Report. 

It is the custom to convey the cane from the fields to the mills by the 
estate railways, for which purpose extensive tracks with sidings run in all 
directions, along which the cane, when cut into lengths, is steadily conveyed 
to the factory. 

Besides the methods already described in the Louisiana Report, there 
are others in use in Cuba. 

Steel chains are placed across the floor of the car, the canes being loaded 
lengthways across the chains. When the car is in a position to be unloaded 
the ends of the chain are pulled out by a hooked rod, battens being placed 
along the sides of the car to facilitate this ; the ends of the slings are then 
joined and attached to the wire rope of a hoist; the load is lifted and trans¬ 
ferred by a travelling electric crane over a hopper ; a pull at a rope opens the 
attachment of the sling, and the load of cane is discharged. This form of 
unloader has been used by the Link Belt Engineering Company of New 
York. Another modification used by this company dispenses with the hoist 
altogether. Slings are placed in the waggon, as before. The waggons are 
furnished with drop sides, so that a continuous platform to the hopper is 
provided. The end of the sling remote from the hopper is attached to a 
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wire rope passing over a pulley block fixed to the roof of the shed. The 
waggon is anchored to the ground, and a pull on the hoisting rope turns the 
load of cane into the hopper. In another method the cane waggons are 
tilted, electric or hydraulic power being used, the canes falling into a pit or 
hopper similar to that above. The cane carrier is of the same type as de¬ 
scribed in the Louisiana report; it is always placed on the same level with the 
ground, so as to facilitate the feeding. It is independently driven by two 
small vertical engines. 

FACTORIES. 

The sugar factories of Cuba, especially those erected during the last ten 
years, are quite up to date in their design and equipment : the buildings are 
large and well ventilated, but unfortunately the steady increase in their capac¬ 
ity from year to year has given rise to overcrowding with machinery in some 
cases, and hence it is difficult to institute a thorough supervision—to the 
detriment of efficiency. The gravity system is extensively used in Cuba ; the 
factories are built very high, sometimes up to four or five storeys, with the 
result that a great saving is effected in pumps and the power necessary for 
working them. It did not. however, appear to me to be practical, as the several 
storeys rendered the heat excessive and unbearable, especially during the 
summer months. This system, which is an ideal one theoretically, is not so 
in practice, as 1 have been able to experience. The latest factories I visited 
were verv beautiful indeed ; they are built up with plenty of air space and the 
machinery is so arranged that there is room for the machinist to reach any 
part of the engine he desires. When 1 left Cuba all the factories were mak¬ 
ing raw sugar of 90° polarization, which they sold to the refineries in New 
York and Xew Orleans. Xo white sugar was being manufactured. There 
is, however, a great tendency toward the manufacture of white sugar among 
the planters, and installations arc being provided for that purpose. 

CRUSHING 

The biggest and best arranged factories in Cuba have triple crushing and 
a crusher applying maceration, while it is quite an exception for a factory to 
have four or live mills in tandem. The mills are by several makers, Reading, 
Pratt, Fives Lii.ee, Cail, etc., and in excellent condition. The hydraulic 
system for regulating pressure is used in all factories in the same way as 
described in the Louisiana report. 

BOILERS AND FURNACES. 

The return tubular boilers and water boilers are both used in Cuba. 
There are several types, among which are the Babcock and Wilcox, Climax, 
etc. 

The Dutch oven furnace with Hat bars, and also the step grate furnace, 
are very much used, but the production of steam is not economically regulat¬ 
ed and the furnaces work with a great excess of air, in consequence of which 
the quantity of bagasse, notwithstanding a fibre content of 10 to 11 per cent, 
in cane, is insufficient as fuel (and this while maceration is only sparingly 
applied, and only one sort of raw sugar is manufactured), so that wood as 
extra fuel is everywhere much used. The furnaces seem to be too large, and 
consequently the ratio of grate furnace to heating surface is great. 

Automatic bagasse feeders are also used in Cuba. The Rotary bagasse 
feeder of the Link Belt Engineering Company is preferred and adopted in all 
the latest sugar factories ; it works very satisfactorily and is a great labour- 
saving device. 
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JAVA. 


J. F. CLARENCE. 

The sugar industry is only carried on in Middle arid Eastern Java—the 
Western boundary being formed by the Tjimonoek,—although some small 
plantations are met with west of this river. In middle Java the entire 
northern plain from the Tjimonoek to the limestone mountain of Rembang 
is given up to the sugar industry, and from the sea up to the foot of the 
middle mountains cane plantations are found. In East Java the sugar industry 
is more prominent in the extensive valley of the Brantas. In the alluvial 
north coast of the narrow eastern streak of that Island and in the tableland 
between the volcanoes in the residencies of Madioen and Mediri cane is 
grown. 

The area planted with cane for the crop 1911 was 135,780 hectares — 
335,591 acres. These figures stand for the number of hectares or acres that, 
have been planted with cane for one of the harvests, and as no cane in Java 
is kept from the preceding year, but every year yields a new crop, they also 
represent the number of reaped hectares of this planting. The sugar pro¬ 
duction of Java in metric tons is MOO,000 to 1,500,000 tons per year. 

The grinding season lasts from the middle of May to the end of October. 

Cane cultivation, as a rule, is carried on in Java on land which is not the 
planter’s property, but is rented by hint either for a single crop or for a com¬ 
paratively small number of years, though sometimes he gets it on perpetual 
lease. Nearly all the cane ground by the sugar factories is planted under 
their own management, and only a very small part is bought from native 
growers, so that the manufacturers are cane planters as well, and both 
agriculture and manufacture are controlled by the same people. 

Most of the sugar factories get their arable land bv voluntary agreement 
with the population,—i.e., they hire land for one harvest only from the vil¬ 
lages round the factories, and work them under estate control with their own 
labourers. According to the civil regulations, it is forbidden to hire more 
than one third of the arable land belonging to a village; moreover, a maximum 
planting area has been fixed for every factory, which cannot be exceeded 
when hiring. This is done mainly to assure enough food to the large popula¬ 
tion. The following scheme approximately indicates the succession of crops, 
although it is not an exclusive sample. Sometimes manioc or some other 
crop is planted instead of rice, so that then only one rice crop finds its place 
between two cane harvests. 

September ... ... ... Cane crcp 

September to November... ... Beans, maize, etc. 

November to April ... ... Rice 

April to November ... ... Fallow, beans, indigo, etc. 

November to April ... ... Rice 

April to September of next year ... Cane, etc. 

There are 198 sugar factories in the island of Java. Many of the factories 
are old and show evidence of additions and re-arrangement. The two newer 
factories visited are well designed and well equipped ; like the others, they 
are of the two storey type, with liberal use of space, and present an excellent 
appearance. The majority of the mills have either one or* two sets. An 
attempt to work with three sets in one factory did not prove successful. 




October, 1915.] 


CRUSHING. 

In Java an occasional crushing is seen, but most of the factories have 
triple crushings preceded by a crusher, and the newer factories have a 
crusher with quadruple crushings. These newer mills are supplied by Stork 
and Company or by one of the English makers. They are well built mills, 
and powerful. 

The most striking and interesting feature of the factories in Java is 
the excellent mill work obtained with old mills. Taking into consideration 
the light mills, poor equipment and small percentage of maceration water in 
cane, the mill work in Java is excellent and compares most faxourably with 
the work of more modern installations in Louisiana, Cuba, and Porto Rico. 

There are few mills equipped with hydraulics. It seems the general 
opinion in Java that no better extraction is secured with hydraulics. In the 
tests made with and without hydraulics, no differences in the results were 
found. This is due, of course, to the even quality of the cane. It is the 
practice to grind one variety of cane at a time and change the setting of the 
mills to suit the next variety. As most factories grind two seedling varieties, 
namely J—100 and J—247, this is a simple matter, but would be out of the 
question in other countries where many different qualities of cane are ground 
during 24 hours. It is evident that the nature of the cane has a considerable 
influence in the milling results. The general practice of milling appears to 
be exactly opposite to those in vogue in Cuba and Porto Rico. It is usual in 
Java to run the mills as slowly as possible. One and a half to two revolutions 
per minute is the common practice corresponding to a peripheral speed of 14 
to 18 feet per minute. The desire is to secure a heavy matt and to have it 
under pressure as long as possible. All the sugar men in Java are of opinion 
that the slower the speed of the mills, the better the extraction. 

No scrapers are used on top rolls. It is considered advantageous to 
have a small amount of bagasse clinging to the roll. Small scrapers about 
three inches wide are often used at each end of the roll to prevent building 
up at the flanges and in cases where there is a tendency to build up, a light 
hanging scraper is used, merely to remove the excess. Many systems of 
grooving and cutting are employed, all with the same purpose of securing 
a good feed. 

It is the general custom to turn the rolls down and regroove them for 
each crop. 

The system of returning last mill juice for maceration is almost universa 
in Java. 

BOILERS AND FURNACES 

The fire-tube boilers are used almost exclusively in the Java factories. 
There are a few water-tube boilers in use, but they are not liked. 

The boilers used in Java are similar to the standard horizontal return 
tubular boilers, except that they have two long water drums attached to 
the bottom. These drums vary from 18 to 24 inches in diameter, and are set 
at a slight downward slope towards the back. They are connected to the 
main shaft by two uptakes, one in front and one at the back. The advantages 
claimed for these drums are that they increase the circulation of the boiler 
and also hold in reserve a large amount of hot water to take up the changes 
in load. The only disadvantages are that they cannot be made large units— 
about 300 h.p. being the limit,—and some trouble has been experienced with 
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the water drums bagging and warping, due to the high temperature they are 
subjected to. The step grate furnace is universally used. It is a long narrow 
grate set immediately in front of the boiler and supplied with blanking off 
plates which are used as needed. The upper steps are generally blanked off, 
and when working with a small supply of bagasse more are closed. This 
closed portion serves as a drying space, so that bagasse burns freely in the 
lower section, and at the same time the open steps are always covered with 
fuel and excess supply of draft is prevented. 

The proper mixture of air and partly dried bagasse makes a short flame 
so that long combustion chambers are not necessary. The principal kinds of 
fuel burned in the sugar factories of Java are bagasse, wood, cane trash, and 
oil residue. 

Generally bagasse suffices as fuel ; some factories have a great quantity 
of bagasse, and run on nothing else during the whole grinding season. 

Most of the bagasse is burned just as it comes from the mills. Factories 
that have an excess of bagasse generally sun-dry it before storing. In some 
places they make a practice of sun-drving the bagasse, with a view to 
increasing the fuel value. Bagasse from the mills is carried into the yards in 
bamboo baskets. This bagasse is spread all over the ground and native 
women are employed to walk and stir it occasionally. It is, however, ques¬ 
tionable whether the increase in the fuel value of the bagasse pays the cost 
of drying in this way. 

It is common practice to haul in cane trash from the fields to be burned 
in the furnaces. This trash is burned in separate furnaces, on account of the 
dirt and high percentage of ash. A labourer is constantly kept cleaning the 
grates. 

The fuel oil generally used in Java is a thick residue of crude oil left 
after the lighter distillates have been taken off. There arc three ways of 
burning this oil residue in Java. One is to burn it in an oven behind the 
grates; this method is claimed to be very economical by the engineers of 
Java, but as no tests were made to bear out this claim, it is impossible to say 
how far this is true. 

Another method is to pour the oil on the bagasse as it is tired. This is 
done only when a small amount of extra fuel is needed, but this method 
is very wasteful of oil. 

The third method is to burn in the same chamber with the bagasse by 
atomizing it in a steam oil burner. This is the same method as used in 
Louisiana. None of the factories have a separate boiler and furnace for 
burning oil, as the amount of oil to be burned is so small that it would not 
pay. 

The bagasse is fed by hand and the opening kept closed with a good 
supply of bagasse. The flues are generally built in the boiler setting, running 
along the back of the boilers to a single brick or concrete chimney. 

These chimneys vary from 120 to 150 feet in height. 

For a 1,000 ton factory the diameter of the chimney is about 10 feet. 
They give a draft of i to \ inch of water. Induced draft fans are used in a 
few factories. The only advantage which the engineers claim for the induced 
system is that the amount of draft could be better controlled than with 
a stack and damper.— Bulletins of the Department of Agriculture, 
Mauritius. 
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INFLUENCE OF THE DIRECTION OF THE 
ROWS ON GROWTH OF BEET. 


The following extract is taken from the Monthly Bulletin :— 

So long as the soil was bare of vegetation the influence of the direction 
of the wind was hardly felt. In proportion as the sugar beets grew and the 
foliage developed and shaded the land, the direction of the lines of cultiva¬ 
tion began to have a more appreciable influence. Winds travelling in a 
direction parallel to the lines lost little of their velocity as they met with 
little resistance between the wide rows. They displaced the masses of aii- 
saturated with moisture close to the soil, and passing between the lines they 
could absorb a greater quantity of water in proportion as the masses were 
further from the saturation point. The behaviour of currents of air travelling 
across rows of beets was very different, and since the distance between the 
plants was only halt that between the rows, the force of the wind was con¬ 
siderably diminished. And as the plants were arranged on the quincunz 
system the wind was obstructed by the mass of leaves ; it was obliged to rise 
and pass over the rows without disturbing the stratum of air between the 
rows. It is certain that the cool north winds and the warm south winds 
that are relatively frequent especially at the period when the crop has the 
greatest nee 1 of water, have acted prejudicially on growth in the rows of 
beets arranged in this way compared with the effect of east and west winds. 
These influences of the position of the rows were further accentuated by the 
shade which was also determined by the direction of the lines. 

Assuming that, under the given conditions, the quantity of water present 
determines the rate of production of organic matter, it follows that the yield 
of the lines running east and west should be higher than that of the lines 
running north and south. The results obtained verified this supposition. It 
is therefore beyond doubt that a change in the direction of the lines may 
cause a diminution or an increase in the yield of organic matter. Maker, 
who worked with much larger plots, was also led to the same conclusion. 

To show the economic importance of these results, the writer has cal¬ 
culated the yields per acre under the different systems. 

The same variety of sugar beets sown in lines east and west—all other 
conditions remaining the same—gave a yield exceeding 16 cwts. per acre or 
about 7 per cent, the yield obtained with lines running north and south. 
The difference in the yield of sugar exceeded 2*32 cwt. per acre, and in the 
yield of leaves exceeded 103 cwt. per acre or 71 ‘5 per cent, in favour of lines 
sown east and west. 

Estimating the value of 1 cwt. of beets at 10t/ and 1 cwt. of fresh leaves 
at 2i/ t the value of the above increases is (16 x 10) x (103 x 2)~ £l 10s 6 d per 
acre. The profit is obtained without expense by the simple process of chang¬ 
ing the direction of lines of seeding. 

It is, therefore of great importance for the agriculturist to study the ques¬ 
tion of the direction of the lines of cultivation. The best arrangement should 
be determined for each locality, since local conditions such as proximity 
to mountains and large areas of water exert a considerable influence. 




24K 


[October, 1915. 


TOBACCO. 

-- 

THE TOBACCO BEETLE (LASIODERMA SP.) 

In view of enquiries received as to methods of controlling this beetle, 
the following resume of an article appearing in the Philippine Agri¬ 
cultural Review by Mr. David Mackie, Tobacco Inspector, should prove 
useful to those who are troubled with the pest. 

The insect is found in all parts of the world and, though known as the 
Tobacco beetle, attacks many other products (ginger, chillies, &c\) as well 
as herbarium specimens. It particularly affects cigars and prefers the 
milder and lighter leaves- It is the mature beetle that causes the damage 
by boring holes and depositing eggs in the cavities so formed. These eggs 
hatch in about 11 days and the young grubs continue boring about in the cigar. 

The beetles also lay their eggs in the baled tobacco, and in this way the 
trouble may begin before the manufacture of the cigars. 

The control of the insects as carried on in the U.S.A. for the last 10 or 
15 years consists of subjecting the cigars to the fumes of some poisonous gas 
that will kill the beetles, grubs and eggs. Of these gases hydrocyanic acid 
gas has proved the most effective, though the greatest care should be 
exercised in its use owing to its highly poisonous nature. It is prepared by 
adding cyanide of potassium to sulphuric acid diluted with water ; 15 grams 
of the cyanide per cubic metre of space is sufficient to destroy the beetles. 
The amount of acid necessary is 1 h times that of the cyanide, and water 
twice the amount of acid. Thus for a case of 2 cubic metres we would 
require 30 grams of cyanide, 45 grams of sulphuric acid and 90 grains of 
water. A graduated vessel of sufficient depth (to prevent overflow as the 
result of violent agitation which takes place) is the most convenient generator. 
The water should first be placed in the generator and the sulphuric acid 
added. (Do not add water to acid.) This gives rise to considerable heat. 
The cyanide is then tied up in paper and placed in the generator. The 
mixture will be found to froth and bubble while a whitish gas escapes. The 
gas is very poisonous and must not be inhaled on any account. The case in 
which the cigars are put should be airtight and when finally opened should 
be left so for at least 15 minutes before the cigars are taken out. The cigars 
may be made into bundles and placed on wire trays. 

It is recommended that the case be lined with tin fitted with clamps 
and pieces of extra heavy felt attached to the edges where the covers fit. 
After closing, strips of paper should*be pasted along the edges. The case 
communicates by a piece of 1 inch hose with the generator box of the same 
capacity. In the latter an observation glass panel may be inserted in the door. 

The cyanide inserted in a paper bag may be suspended inside the 
generator box by a string running out through a small hole in the cover ; the 
generator with the water arid acid can then be placed in the box just under 
the suspended cyanide and the door closed and all crevices sealed with 
strips of paper. Everything being ready the cyanide is lowered into the 
vessel. A few seconds is sufficient for the cyanide to eat through the paper ; 
then follows violent agitation and the evolution of mist-like fumes w f hich 
will pass into the case in which the cigars are placed and kill both beetles and 
eggs. A case of the size mentioned is sufficient for treating about 6,000 
cigars. 

Cigars exposed to gas for 24 hours and aired for 5 minutes had no 
trace of any odour or possessed any objectionable flavour. The treatment 
costs very little. 
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FIBRES. 


AMERICAN COTTON IN INDIA. 


It will require some investigation and a careful examination of any facts 
that may have been observed to determine whether there is really truth in 
the suggestion that the difficulty of cultivating American cotton in India is 
due to the deteriorating inlluence of the indigenous varieties of cotton. 
Some species being indigenous in America and others in India, nothing 
would appear simpler than to cultivate the former species in the latter 
country or the Indian species in America. Experiments on this subject have 
for many years and at different times been made, both by the East India 
Company and individuals, but with the simple exception of what is called 
Bourbon cotton in the Tinnivelly district, no permanent success has attended 
them. Without referring to any recent results that may have been obtained, 
it is an important question to ascertain the cause or causes of this failure. 
In looking over the chapters of the cultivation of cotton, pp. 78 and 312, in 
Royle’s Essay on the Productive Resources of India, we And that 
numerous experiments have been made on the subject ; that the attention of 
the Directors of the East India Company was called to it as early as 1788 ; 
that seeds, with a machine for cleaning cotton, have been sent to India ; 
and that a cotton farm was even established in the last century. So, 
again, in 1810, 1813 and 1818; and in 1840 Captain Bayus, who had 
returned from America with 10 experienced planters, was sent with them to 
India to cultivate American and Indian cotton in the American method in 
different parts of that extensive empire. In addition to this, we find the 
Agricultural Society of India and numerous individuals making experiments 
with the same object in view. Success has certainly not been in proportion 
to the efforts made. This cannot be because American cotton will not 
grow in India, for the complaints in some places are that it grows too much. 
We cannot believe that all the experiments have been unskilfully performed 
in a country where Indigo, Poppy, Sugar Cane, Mulberry and Rice are 
successfully cultivated. We suspect, therefore, that the causes of failure in 
producing an article suited to the European market must be of a very general 
nature to have been productive of so many similar results. And as these 
results may depend upon many different parts of the culture being carefully 
attended to—that is, the growth, the gathering the crop, the cleaning the 
cotton, the proper housing, and the careful packing—it is a question whether 
the people pay equal attention to every part of the culture, although each is 
of equal importance. It is probable also that in so wide a sphere of experi¬ 
ment, and where there are considerable differences of climate, the same 
causes may not be those which are the most influential in all the different 
situations ; for instance, the soil may be too rich in one and too poor in 
another situation ; the winds too violent, or the cold too great; the moisture 
excessive* or the dryness intolerable.—Extract from The Gardeners’ 
Chronicle, August 2nd, 1845. 
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PHORMIUM TENAX IN NEW ZEALAND. 

W. H. FERRIS. 

This plant furnishes the only true native product of commercial import¬ 
ance in New Zealand. Rich harvests of fibre are still being obtained from 
the native lields, and though the only cultural treatment is the removal of 
surface water by drains and canals, the industry supports more labour per 
acre than any other crop produced in the country. At the present time 182 
mills are in operation employing 3,276 men, of whom the annual wages 
total £400,000. The area of land occupied by the crop is about 65,130 acres, 
valued at £1,332,500 and the capital invested in the mills is £314,460. 

One crop is obtained every 3 years at an annual maintenance cost of £1 
per acre. The yield of leaf is 15 tons per acre, equivalent to about li tons 
of fibre and about 3 cwts. of tow.— Monthly Bulletin. 


ACETIC ACID. 


Considerable alarm arose among rubber planters when on the outbreak 
of war it w r as realised that supplies of acetic acid, almost all of which came 
from Germany and Austria, were likely to run short. Mr. Campbell, who 
was at that time Acting Government Chemist, immediately began investigat¬ 
ing the question of being able to provide acetic acid or some substitute locally, 
and numbers of private investigators also set to work on the same problem. 
Cocoa juice, coconut water, and coconut vinegar were all found to be suitable 
coagulants, especially coconut water which is now being regularly used on 
some rubber estates. At Peradeniya pyroligneous acid from the destructive 
distillation of wood and of coconut shells was produced by an improvised still 
and the results made public. Supplies of acetic acid soon began to arrive 
from England and the urgency of the question passed, but results which will 
probably prove of permanent benefit to the Island remain. Acetic acid can 
be made cheaply and in ample quantity from coconut shells. It is not suffi¬ 
ciently clear in colour for the coagulation of rubber that is to be made into 
first latex crepe, but good, clear smoked sheet can be and is being made in 
large quantities with it. Ceylon produces enough coconut shells to provide 
sufficient acid for ail the smoked sheet made in the Island—-perhaps in the 
whole East—and I think our resources in that respect may very likely be 
turned to good account. The cost of acid works out at much less per lb. of 
dry rubber with crude acetic acid from coconut shells than with the imported 
product. Mr. Bamber has shown that considerable economy could be 
effected by using acetic acid prepared from coconut shells over the imported 
product. He calculates that the cost of acid per lb. of dry rubber is 0*08 cent 
in the case of the crude product, as compared with 0*39 cent to 065 cent 
when ordinary acetic acid is used,— Ann. Report of the Dir, of Agric ; , 
Ceylon, 1914, 
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FOOD PRODUCTS. 


BANANA MEAL. 

The Imperial Institute Journal for April-Jime lust refers to this pro¬ 
duct which in view of the present high price of whe.it Hour luis been thought 
of as a likely substitute. The analysis of a sample prepared in Jamaica goes 
to indicate that compared with maize or wheat flour banana meal contains a 
smaller percentage of proteins, and is consequently of a lower nutritive value : 
it also contains less fat than maize meal. In consequence banana meal does 
not compare favourably with either of the other farinaceous products named. 

Frequent enquiries are received as to the practicability of preparing 
banana flour in this colony, but as long as the present demand for the ripe 
fruit as well as for the cooking plantain exists, there would be no object in 
preparing the meal for which there is no steady demand. 


SUDAN MILLET. 

In April four varieties of Rurra {Sorghum vulgare), new to Ceylon, were 
received from the Sudan and planted at Peradeniya, where excellent crops 
were obtained. Seed has been distributed to Anuradhapura and to several 
other centres through the Agricultural Society. Good crops have been reared 
under the Agricultural Instructors, notably at Ambalantota (Hambantota dis¬ 
trict); at Balangoda and Hettipola, in the Province of Sabaragamuwa ; and at 
the Urugala, Tenna, and Ankumbura School Gardens, in the Central Province. 

At Anuradhapura it has been grown side by side with eight central 
Indian varieties. The Sudan have better heads and a larger proportion of grain 
and straw than the Indian. At Peradeniya the results were not quite satis¬ 
factory in some respects. It was a wet season and some of the ears, espe¬ 
cially those of the elect varieties, became mouldy from rain being caught in 
the glumes. The pendulous-head vaiieties did not suffer so much. Smut 
again appeared. The climate of Peradeniya is, I think, too wet for the crop 
to give the best results. 

Sorghum has been known in Ceylon many years, but for some reason has 
not found favour as a chena crop. As long ago as 1882 it was reported as 
growing very well as a grain-bearing crop in the North-Central Province, the 
yield being good. The grain is wholesome and nutritious for both man and 
beast, and should prove a valuable acquisition to gardens in the dry districts 
of the Island.— Ann. Rept. ok the Dir, of Agric., Ceylon, 1914. 


FIELD TESTS OF SOY BEANS, 1914. 

This bulletin (Connecticut State St a. Rul. 185) briefly discusses the 
uses of soy beans as a catch crop, green manure crop, seed crop, silage crop, 
and for hay for Connecticut farmers, and gives results of tests of 1914 that 
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were planned and carried out by H. K. Hayes and C. D. Hubbell, showing 
analytical data and composition in comparison with corn and alfalfa. 

Data of 19 varieties grown as forage show the total yields to range from 
5,389 lb. to 21,240 lb., averaging 16,949 lb. per acre, and the dry matter to 
range from 1,247 lb. to 6,287 lb. 

The protein ranged from 27 to 7*1 per cent, with an average of 4*8, fat 
from 07 to 2*6 with an average of 1*6, nitrogen-free extract from 8*8 to 15*5 
with an average of 11*7, and fibre from 4*9 to 12*3 with an average of 8*6. 

'Fhe highest yielding variety in grain produced 32*5 bushels per acre. 
Analyses of the grains show the protein to range from 36*8 to 45*5 per cent, 
fat from 14*1 to 19 per cent., ash from 5*2 to 8*6 per cent., nitrogen-free extract 
from 26*2 to 32*9 per cent., land fibre from 4 to 6*5 per cent. 

The composition and digestible nutrients of soy beans, cotton-seed meal, 
and linseed meal are compared. Methods of planting soy beans are dis¬ 
cussed briefly. The Holly brook variety is recommended for Connecticut 
conditions as a crop for soiling, hay, or green manure.— Experiment Station 
Record. 


EXPERIMENT IN PLANTING SWEET 
POTATOES. 

Towards the beginning of 1914 there appeared in the Agricultural 
News (Vol. XIII., No. 310) an account of an experiment carried out in Mont¬ 
serrat by Mr. W. Robson, the Curator of the Botanic Station, to test the 
value as planting material of sweet potato cuttings taken from sprouted 
tubers, as compared with cuttings taken from the vines in the ordinary way. 
This experiment though showing increased yields in the case of the tuber- 
planted crop did not indicate the phenomenal difference said to have been 
obtained in Cuba some few years previously and reported in the Agricul¬ 
tural News, Vol. VII., p. 120. 

With a view to obtaining more conclusive information, the Montserrat 
experiments were repeated last year and the results have now been for¬ 
warded to this Office by Mr. Robson. In this second experiment the cuttings 
from tubers and from vines of the same variety were placed in contiguous 
rows on November 25 and reaped on March 31. With regard to the climatic 
conditions which prevailed, during the latter half of the period the weather 
was very dry, < he total rainfall from planting to reaping being 12*71 inches, 
distributed as follows : from November 25*78 inches, December 5*46, January 
3 42, February 2*87, March ‘18 inch. 

Considerable trouble was taken to conduct the experiments in 
most careful manner; and the tuber cuttings and vines got an equa 
start. The results, however, were less conclusive than in the previous year. 
In the former experiment the percentage gained from tuber cuttings worked 
out at about 20 per cent., while in this experiment it was only about 9 per 
cent., with only four of the varieties showing appreciable gains. The variety 
Red Bourbon, which showed an average gain of 27 per cent, in the first 
experiment, showed no gain in the present one, but the increase in crop 
from White Gilkes was as much as below\ 
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It will be seen that on the basis of these two trials it is very difficult, 
if not impossible, to decide whether any particular variety will give an in¬ 
creased yield as the result of either method of planting, and the results must 
be regarded as disproving the general application of the original Cuban trials 
in which a gain of 350 per cent, was recorded in the case of the tubers. 

It is interesting to note that the Montserrat results indicate that Blue 
Belle and North No. 3 are good dry weather varieties. Owing to the small 
rainfall a large proportion of the Red Bourbon and other varieties that usually 
give the largest crops yielded in this case potatoes that were small and 
unshippable.— The Agricultural News. 


THE CASSAVA INDUSTRY IN THE WEST 

INDIES. 


Mr. A. Vyyyan Board has called attention to the commercial possibil¬ 
ities of cassava. Cassava starch, he pointed out, was a comparatively 
expensive product, which must be sold in England at from £11 to £15 per 
ton to show a profit. Cassava flour, on the other hand, such as was being 
made in Trinidad, could be sold at £7 per ton in the English market, and on 
account of its lower price could enter markets closed to the higher grade 
product. Cassava was a competitor of maize, and in fermentation industries, 
such as brewing and distilling, had a great advantage over maize in that it 
was almost entirely free from oil and albuminoids. Oil had to be extracted 
from maize before it could be used for this purpose, especially in the case of 
brewing. The average amount of carbo-hydrates in maize was 60 per cent, 
and in cassava Hour 84 per cent. Speaking of the small factory which had 
been erected at Palmiste, Mr. Board said that the process employed was to 
put the roots when they entered the factory into a rotary cleaner. The 
woody parts were then cut off, and the trimmed roots passed through a disc 
cutter, where they were cut into small pieces. These were subjected to 
considerable pressure, which removed about 15 per cent, of the moisture, 
starch being recovered in the ordinary way from the moisture thus expressed. 
The pressed cassava was then dried and ground into flour. Mr. Board 
considered that with cassava at £1 per ton, a very profitable business 
could be worked up. 

Mr. W. G, Freeman, the Assistant Director of Agriculture, dealt with 
the agricultural side of the question. Cassava was of advantage as a catch 
crop, and he quoted an instance in which 58 tons grown in this way had cost, 
delivered a mile away, $4*11 per ton, the yield per acre being 5'63 tons. As 
a main crop he estimated that eight tons an acre could be grown, and it was 
reasonably expected, from what had been done elsewhere, that the cost 
would not exceed £5 to £6. He also pointed out that cassava was useful as 
a rotation crop for canes, these being grown for six years, then cassava and 
corn until the beginning of the eighth year, then a leguminous crop, with a 
return to canes in the ninth year. 

The question of a cassava industry was again brought up and discussed 
atthe February meeting of the Board of Agriculture, when Professor 
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Carmody referred to the Cassava Starch Factory at the Carenage, which was 
far in excess as regards power of the cassava obtainable. An account of this 
factory is given in the Bulletin, in which it is stated that with 25s. per ton 
paid for roots, a satisfactory price could be obtained for the starch in the 
United States.— West India Committee Circular. 


GROUND NUT CAKE. 


The ground nut, earth nut, monkey nut or pea nut (Arachis hypogcca) 
is grown in most of the tropical and sub-tropical regions of the world, and to 
a certain extent in countries where a temperate climate prevails. The chief 
countries from which ground nuts are exported are, in order of importance, 
India, Senegal, Gambia, China and Nigeria. A slowly but steadily increasing 
production has taken place in the tropical parts of the British Empire in 
recent years. The chief importing countries for ground nuts, in order of 
importance, before the war, were France, Germany and Holland, and the 
most important crushing centres, also in order of importance, were Marseilles, 
Bordeaux, Dunkirk, Hamburg and Delft. 

The ground nuts imported into the United Kingdom prior to the war 
were mainly used either in confectionery (as a cheap substitute for almonds 
and pistachio nuts) or as edible nuts ; on the Continent they are chiefly used 
as a source of oil and of feeding cake for stock. The nuts are now being 
crushed on a small scale in the United Kingdom, and ground nut cake of 
British manufacture wall be on the market shortly. 

The oil is obtained either by pressing or extraction. The pressing seems 
to be carried out in three distinct stages : the first (cold) pressing gives an 
almost colourless oil of pleasant taste and smell which is largely used for 
table purposes and in the manufacture of margarine ; the oil from the second 
pressing (either cold or warm) is sometimes fit for table purposes, but is 
mostly used for burning; and that from the third (warm) pressing is a 
yellowish oil of less pleasant taste and smell, which is used in the manufacture 
of soap. When the oil is only to be used for the manufacture of soap the 
whole is usually extracted by chemical means, and as the nuts must then be 
previously ground, the residue after extraction is in the form of a meal. 

Only in the case of the very best ground nut cake are the nuts shelled in 
Europe, and in this case most of the seed-coat is removed in the process. 
Most of the cake is made from Indian-shelled nuts, in which case only the 
shell is removed, not the seed-coat and germ. Ground nuts obtained from 
China and Africa are, as a rule, of much better quality than those exported 
from India. The last-named, owing to the native practice of wetting them, 
generally arrive in Europe in bad condition and yield a dark-coloured cake, 
much of which can be used only as manure. Efforts are, however, now being 
made to improve the quality of the Indian exports. 

COLOUR. 

Samples of the cake vary in colour from an almost pure w f hitc to grey or 
grey-brown. The more nearly the colour is pure white, the better is the 
sample and the smaller is the likelihood of adulteration. (Good cold-pressed 
cake from decorticated nuts is white or light grey-brown). Yellow or grey- 
yellow cakes and dark-coloured meals should be suspected of being the 
produce of nuts mostly spoilt by fermentation and possibly adulterated. 
Good cake from unspoilt nuts has a sweet, pleasant, bean-like taste, and a 
fresh, oily smell; the latter, however, is easily lost as the fat has a great 
tendency to go rancid (some experimenters, however, think that cake with a 
high fat content keeps better than one with a low). The effect of warm 
pressing is to give the cake and meal therefrom a red appearance, as the 
reddish seed coat is then broken up finely, whereas in cold-pressed cakes it 
is present in large pieces and recognisable as red spots. 
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COMPOSITION. 

Analyses of decorticated ground nut cake show that this feeding stuff is 
very rich in protein. Rufisquc cake is usually sold in Germany with a 
guaranteed minimum of 48 per cent, of crude protein (over 50 per cent, is 
often found), with 6 to 9 per cent, of fat, about 25 per cent, of carbo¬ 
hydrates, and less than 1 per cent, of sand ; while ordinary decorticated 
samples are usually guaranteed to contain 46 per cent, of crude protein and 
7 to 8 per cent, of fat, and they contain in addition up to 9 per cent, of 
fibre and from 2 to 3 per cent, of sand. 


The following analyses are given by various authorities:— 



Moisture 

Oil. 

Crude 

Protein. 

Carbo¬ 

hydrates. 

Crude 

Fibre. 

Ash. 

Ground Nut Cake: 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Per cent. 

Kellner: 







Decorticated 

98 

9'2 

445 

23'8 

5'2 

7'5 

Rufisque 

90 

7 0 

50'8 

24'3 

44 

4'5 

Pott : 







Decorticated 

lO'OO 

730 

4800 

2450 

5 00 

! 5'2 

Un decorticated 

1100 

900 

31 00 

1950 

2350 

60 

Voelcker: 







Decorticated 

1043 

817 

48'32 

2299 

467 

5'42 

Undecorticated 

11 ‘60 

717 

2850 

28 06 

1897 

570 

Smetham : 


I 





Decorticated 

1060 

773 

49'31 

2171 

470 

5'95 


DIGESTIBILITY. 


As regards digestibility it seems to be accepted that both protein and 
fat in decorticated ground nut cake are about 90 per cent, digestible on the 
average ; the figure given for the average digestibility of the carbohydrates 
varies —it has recently* been placed at 93 (Kellner’s figure is 84). The 
following are Kellner’s figures for digestible constituents of decorticated 
cakes compared with those for other foods:— 



Oil 

Crude 

Protein. 

Carbo¬ 

hydrates. 


Per cent. 

Per cent. 

Per cent. 

Ground Nut Cake, decorticated 




Ordinary 

8'30 

4000 

20 00 

Rufisque 

6'30 

4670 

20'60 

Decorticated Cotton Cake 

8'46 

35'26 

17'42 

Undecorticated Cotton Cake 

511 

16'94 

17*68 

Linseed Cake 

920 

25'80 

26'5 2 


According to VoelcEer the ash contains 7*62 per cent, of nitrogen, 2 0 
per cent, of phosphoric acid and 1*5 per cent, of potash. The residual 


* Illustriertes Landwirtschalts Lexicon, 1910. 
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mammal value is high : adopting Hall and Voelcker’s scale, the value works 
out at 66s. 2d . per ton if made into dung, and 89s. Ul. per ton if consumed on 
the land. These are higher figures than for any other food shown in Hall 
and Voelcker’s Tables. Ground nut cake used in England in the past has 
at times contained excessive amounts of sand and earthy matters. 

FEEDING VALUE. 

Decorticated ground nut cake would form a suitable substitute for decorti¬ 
cated cotton cake, and can be used for all classes of stock to add to rations 
which are poor in protein. If of good quality it is readily eaten by all animals. 
The best results are obtained from its use when fed in moderate quantities 
and introduced into the ration gradually, in which case it has no effect on the 
taste of milk or meat. 

For dairy cows,'up^tofH lb. per head per day can be recommended; the 
milk and butter are said to suffer in flavour with larger quantities; with small 
quantities some experimenters report a favourable effect on the quality of the 
butter. Ground nut oil was added to the ration of dairy cows in an experi¬ 
ment at Wye College without producing any appreciable difference in the 
yield of milk or percentage of fat. From 2 to 4 oz. per head per day im¬ 
proved the flavour of winter butter, but larger quantities made the cream 
difficult to churn and the butter was soft iu texture. 

Fattening cattle may be given up to lb. per head per day; and fatten¬ 
ing calves may receive up to li lb. per head per day. Excellent results have 
been obtained in the Bremen district by feeding calves with a gruel made up 
with decorticated ground nut cake, separated milk and warm water. Experi¬ 
ments at Woburn in 1892 with fattening bullocks showed that the cake could 
replace beans in a mixed diet and give as satisfactory results. 

Pigs may be given up to 2 lb. per head per day, and a firm bacon of good 
quality is said to result from the feeding. Care must be taken to begin with 
very small quantities. 

It would probably be best not to give sheep more than from \ lb. to 1 lb. 
per head per day. 

For horses ground nut cake seems to have been found specially suitable, 
and numerous experiments have been made in which this food has satis¬ 
factorily replaced part of the oats ration for horses. Thus in a ration of 12 lb. 
of oats 4 lb. of the oats might be replaced by 2 lb. of ground nut cake, or 6 lb. 
of the oats by 3 lb. of ground nut cake. In Schleswig-Holstein it js usual to 
begin by replacing 1 lb. of oats by £ lb. of ground nut meal, and gradually in¬ 
crease this amount. It has further been used in many cavalry regiments in 
the German Army with good results. If the cake is given to horses it is best 
fed crushed, and either spread out dry over their other foods or mixed with 
the latter. 

Ground nut cake sometimes causes constipation ; where this is found to 
be the case it could be remedied by regulating the other foods in the ration. 

POSSIBLE DANGER FROM FEEDING GROUND NUT CAKE. 

While the high protein content is largely responsible for the high feeding 
valuq of the cake it is also a source of danger, favouring the production of 
harmful decomposition products, though this can, as a rule, only occur when 
nuts in bad condition are used for making the cake. In a case of poisoning 
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of cows investigated at the Kiel Veterinary Institute the cause was found to 
be the presence of these decomposition products of the protein of earth nut 
cake. Decomposition is liable to set in where the nuts have been shelled 
before transport, but where it does occur it is almost entirely confined to 
Indian nuts and is due to the wetting of the nuts before they are shipped. 
Faulty storage of the cake or meal is also likely to cause decomposition. 
Pott insists that decorticated cakes of which the protein content falls below 
47 per cent, should a priori be regarded with suspicion as being spoilt or 
coming from spoilt nuts ; and that suspicion should increase when the cake 
contains relatively much amide nitrogen and little sugar.* 

Besides the protein decomposition products, cakes may contain rancid 
fat, decomposed starch, alkaloids, mould organisms and insect larvae. There 
have been many instances of animals steadily refusing ground nut cake even 
though it appeared clean and unspoilt, and this may have been clue to one or 
other of the factors mentioned. If the cakes have a rancid, bitter, or sharp 
taste they should certainly not be fed to animals; and if there is any doubt 
on the point they should be cooked and fed to fattening and draught animals, 
and not to dairy cows, breeding animals and young animals. 

Adulteration of the cakes and meals has been practised in the past, and 
inferior samples may be due to this cause. Both undecorticated cake and 
meal are more easily adulterated than decorticated cake, but the two former 
seem to be disappearing from the oil cake trade. 

Numerous instances have occurred in which illness has been caused in 
animals owing to samples of decorticated cake containing castor oil seeds. 
These seeds may be present in consignments of nuts sent to Europe, but their 
presence is also possibly due to the cake being pressed on the same machines 
as castor oil seeds without the residues of the latter having been removed. A 
serious case of poisoning from this cause was reported in France in 1913, in 
which five cows aborted and one died through feeding on earth nut cake of 
the kind commonly used in France. A guarantee should be obtained from the 
vendor as to the absence of castor oil seeds from the cake. 

Besides the possibility of spoilt and adulterated cakes, a third source of 
trouble in the past has been the presence of hairs on the cakes from the press¬ 
ing cloths, though these hairs are usually easily visible on the outside of the 
cake. 

Broken ground nut husks are frequently used to adulterate cakes and 
meals. The husks are also occasionally ground, mixed with molasses, and 
used as a cattle food. The product known in Germany as “ ground nut bran ” 
is generally a mixture of ground nut seed coats and husks. 

Damaged and mouldy ground nut cake is used as a manure. 

A leaflet giving statistical and commercial information regarding ground 
nuts can be obtained free on application to the Imperial Institute, and an article 
giving detailed information as to the cultivation, preparation, and uses of the 
nut will be found in the Bulletin of the Imperial Institute, 1910, Vol. 8, 
No. 2.—Journ. of the Bd. of Agric. 


* * Spoilt cakes were found to contain frotn 1 '2 to 5*3 per cent, of sugar (reckoned on fat 
free organic matter) ; normal cakes from 6‘2 to 9*1 per cent. Spoilt cakes contained from 
0*3 to 0‘5 per cent, of amide nitrogen ; normal cakes not over 0*34 percent. Spoilt cakes 
showed an average fat acidity of 75 3 per cent.; normal cakes 28 4 per sent.— (Bull, pp 
TAgric., 1906, No. 7). 
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SOILS AND MANURES. 

- 

THE EFFECT OF SMOKE AND GASES 
ON VEGETATION. 


A. L. BAKKE. 

The following results are arrived at as a result of the above study :— 

1 . Gases and smoke have a detrimental effect upon vegetation. 

2. The presence of vegetation in the vicinity of a manufacturing con¬ 
cern depends to a large degree upon its proximity to the plant in question. 
The territory reaching out from an industrial centre is marked out into various 
belts. Each belt has a certain characteristic flora that marks it out from 
the others. 

3. An industrial city shows conditions that are similar to those of a 
single large manufacturing concern. 

4. The effect of smokes and gases upon the leaves of plants concerns 
itself mainly with the assimilation process. 

5. Certain species on account of their anatomical structure are more 
resistant than others. 

6 . As a means of prevention for an industrial city like that of Des Moines, 
Iowa, it is proposed to put in smokeless furnaces with tall smoke stacks, 
which will dilute the SO 3 to such an extent as to be harmless to the vegeta¬ 
tion in general. Where gaseous emanations are peculiar to the product 
manufactured, special condensing flues must be provided. 

7. The smoke from locomotives is largely prevented by careful firing. 
The real solution lies in electrification.— Bull. No. 54, Iowa State College, 
Ames. 


INOCULATION OF CROPS. 


It was determined to make a trial of the new preparation of peat, intro¬ 
duced by Professor Bottomley, for the purpose of inoculating crops: An 
account of the method of preparation is given in the Journal of the Royal 
Society of Arts, Vol. LXII., No, 3,199, March 13, 1914. It may briefly be 
stated that this consists of the formation, in the first place, of soluble humates, 
after which the material is sterilised and then inoculated with azolobacUr and 
Other nitrogen-fixing organisms. The necessary material was kindly supplied * 
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by Prof. Bottomley, and an analysis of it gave the following results 


Moisture 

49'87 

Organic matter 

40 - 87 

Mineral matter 

9’26 


10000 

Containing nitrogen (total)... 

216 

equal to ammonia 

263 

Soluble nitrogen 

053 

equal to ammonia 

064 

Containing sand 

3'66 

„ lime 

0'83 


Previous experiments at Woburn h 


living shown the advantage of heating 


ordinary Fen soil, it was determined to compare the effect of this with 
Bottomley’s peat preparation in order to see whether any influence attach¬ 
ing to the use of the latter might not be derived purely from the organic and 
nitrogenous matters supplied. 


The experiment was accordingly arranged as follows :— 

1. Ordinary Woburn soil. 

2. Ordinary Woburn soil, with Bottomley’s preparation added in the 

proportion recommended by him, viz., eight parts of soil to one 
of the Peat. 

3. Ordinary Woburn soil, with heated Fen soil. 


In No. 2 the Peat preparation was added to the top six inches of soil, 
and in No. 3 the same bulk of heated Fen soil was mixed with the top six 
inches of soil. The Fen soil had been heated continuously for two hours at 
a temperature of 80°-100°C. The crops were barley, peas, and mustard, and 
the pots—which were in duplicate—were filled on March 31, 1914, and sown 
on April 8. 

During the period of growth it was noticed that with mustard the Bot- 
tomley preparation and the Fen soil imparted a much darker green colour to 
the crop than did the untreated soil. Later on, the Bottomley preparation 
produced much thicker stems, and at the beginning of July, when the first 
crop of mustard was ready to cut, the effect was very marked. With barley 
the Bottomley preparation gave also a darker colour and a broader flag, and 
with peas a stronger growth and better colour. The Fen soil appeared to be 
without much effect in the case of barley and peas. 

The first crop of mustard was cut on July 4th, and the second crop sown 
at once. This second crop showed much the same differences as were 
observed in the first instance, and was in due time also cut and weighed green. 


The barley crop when ripe was cut and weighed, but the peas Were very 
much blighted, an unsatisfactory crop resulting, and the results with peas 
must be taken with reserve. There was, however, no mistaking the better 
appearance and greener colour of the crop treated with Bottomley preparation. 
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The results were as follows :— 



Mustard. 

Weight of Green 
Crops. 

Barley. 

1 

Peas. 


1 st Crop. 

2nd Crop. 

j 

Corn. 

Straw. 

j Corn. 

i 

Straw. 


Grins. 

Grms. 

Grms. 

Grms. 

i 

! Grms. 

Grms. 

1 . Ordinary soil 

59'6 

12*3 

18*1 

25-5 

070 

10'9 

2. Do. with Bottom- 
lev's preparation 

j 

j 163’3 

i 

20‘6 

196 

33' 5 

i io ' 1 

169 

3. Do. with heated 
Fen soil 

1 

71 '8 

20'0 

140 

1 

! 271 

1 

3'5 

l 

125 


From these results it is seen that the benefit of the Bottomley prepara¬ 
tion was very marked in the case of mustard, a slight advantage accruing with 
barley, and, so far as can be judged, an advantage also with peas. The Fen 
soil proved slightly better than the ordinary soil with mustard, but not as good 
with the barley crop, and in each case it fell considerably below the Bottomley 
preparation. —Journ. of the Royal Agric. Society. 


LIME. 

THE FORMS AVAILABLE FOR AGRICULTURAL USE. 

W S HILL. 

The manifold beneficial results attending the use of some form of lime 
on most agricultural and pastoral lands have lead to its widespread use during 
recent years. In order to encourage the use of lime for agricultural purposes 
the Government of New Zealand allows free railage to a distance of 100 
miles. But few districts are beyond this distance from some available source 
of supply, and consequently most farmers have at their nearest railway station 
a cheap and efficient soil improver. 

Lime or oxida of calcium is found in many forms and combinations. In 
natural deposits it is found in limestone, shell rock, papa rock, marl. Forms 
artificially produced from these are quick-lime and slake lime. The three 
substances of highest efficiency and usually applied for agricultural purposes 
are :— 

(1) Ground limestone. 

(2) Unground burnt limestone. 

(3) Ground burnt limestone. 

It is sometimes difficult to determine which material will best suit the 
conditions and purpose for which it is required. The first consideration will 
be to ascertain the relative values of the three forms of lime by comparing 
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their qualities as soil improvers. The second consideration will be one con¬ 
cerning cartage and convenience in applying the material to the land. 

Ground limestone is lime in the carbonate form, or chemically the car¬ 
bonate of calcium. 

Burnt limestone is lime in the "quick” or “hot” form, or chemically, 
oxide of calcium. It is made by burning limestone with wood, coke, or coal. 
The burning process simply drives off the carbon dioxide or carbonic acid 
gas from the limestone. Treating with pure substances 100 parts of limestone 
would yield 56 parts of burnt limestone or quick lime. As the best limestone 
is usually from 90 per cent, to 95 per cent, pure, and the burning process 
is not always complete, it may be estimated that by burning the weight is 
reduced by from 35 per cent, to 40 per cent. For agricultural purposes if 
tons of ground limestone are taken as equivalent to 1 ton of burnt limestone 
in lime content. If this burnt limestone be exposed to water, rain, or moist 
air “ water si lking” or falling takes place. The major portion of the com¬ 
pound formed in this process is slaked lime, or, chemically hydrate of calcium. 
If the burnt limestone be exposed to a comparatively dry atmosphere “air 
slaked-lime” or, chemically, carbonate of calcium, is formed. This is the same 
substance as the original limestone, only in an extremely linely divided 
condition. 

Ground limestone will vary in value, depending upon the manure of the 
limestone from which it is obtained. A pure, white limestone will yield a 
more valuable product than one with an admixture of clay or sand. The 
degree of fineness to which a limestone is ground is of importance. This 
ensures a more even distribution, and enables manv particles to be carried 
into the soil by rains. The higher the degree of fineness the larger is the sur¬ 
face exposed to the action of soil acids and other solvents. An excellent 
limestone ground in New Zealand contains 33 per cent, which will pass 
through a sieve with 10,000 holes to the square inch. Some limestones are 
so coarsely ground as to be somewhat like coarse boneclust or sand. To 
grind limestone much finer than from 30 per cent, to 40 per cent, to pass 
through the sieve mentioned would necessitate the installation of machinery 
which would greatly add to the cost of production. 

Ground limestone is easy of application, does not deteriorate by keeping in 
the bags for a length of time, and is quite as efficient as, and cheaper than, 
burnt limestone for medium to light soils. The quantities applied per acre 
vary with the land and conditions. Heavy clay or sour soils would benefit 
by dressings of one to two tons, and even more, per acre. This may seem a 
large quantity, but it must be remembered that 2 tons per acre represents but 
0T5 per cent, for the top 9 inches of soil. On medium and light lands, from 
10 cwt. to 1 ton per acre would be considered a good dressing. 

Underground burnt limestone or cob lime requires to be slaked before 
incorporating with the soil. This form of lime is preferably placed in heaps 
on the ploughed land during the winter months. If covered with some soil 
air slaking is reduced to a minimum. Should it be wished to hasten falling 
the application of water to the heaps will greatly assist. The slaked lime is 
then spread by means of shovels, and harrowed into the soil. 
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Ground burnt limestone, or quick lime is as a rule applied through a distri¬ 
butor. Its fineness ensures an even distribution, but its application is, as a 
rule, disagreeable, owing to its action on the face and hands. Burnt lime¬ 
stone, on account of its strong basic nature, is of the greatest benefit to sour 
soils or heavy clays. Its action is rapid, and on lighter lands would be in¬ 
clined to be exhaustive. Its application would best be performed during the 
winter months, and if possible just before rain falls. The object of this is to 
ensure that the lime may be water slaked to a larger extent than air-slaked 
Owing to the readiness with which burnt limestone combines with water or 
the carbon dioxide ot the air this substance cannot be retained in bags for 
long, as its rapid increase in bulk will cause the bags to burst. 

The changes which take place when lime is applied to land under vary¬ 
ing conditions are but little known. It would seem that a proportion of the 
lime would be converted into the bicarbonate of calcium, which substance is 
soluble in water. It may be in this form that the ground limestone is utilised 
as a plant food by leguminous plants. The bicarbonate of calcium would be 
thoroughly distributed in the soil by the soil water. 

Ground limestone would seem the more suited for light and medium 
lands, especially over a long period of years. For heavy clay, sour, or heavy 
swamp lands, where cartage from the nearest railway station is expensive, 
in cases where it is wished to thoroughly prepare land for legumes, and for 
soils very rich in organic matter, the burnt limestone would seem more 
suitable. 

In order to experiment for oneself and compare the lime and ground 
limestone, these should be applied in the proportion of 1 of the former to if 
of the latter. The results from liming are not always immediately apparent. 
The most reliable sign that the soil has benefited by the dressing with lime 
is the abundance and robustness of leguminous plants, and a distinct improve¬ 
ment in mechanical condition.— Canterbury Agric. College Magazine. 


DYNAMITE IN AGRICULTURE. 


Mr. B. Bunting in the F. M. S. Agricultural Bulletin discusses the 
results of experiments in the use of dynamite by the Agricultural Department 
and arrives at the following conclusions :— 

1 . That dynamite is unequalled for breaking up hard-pan or layers of 
impervious subsoil, which not only prevent the roots from going down to the 
subsoil but interfere with the drainage. 

2. It is most effective on heavy clay and hard laterite soils, and least 
effective on light or loose soils which offer no resistance to the explosion. 

3. That it might be profitably employed in holing previous to planting, 
especially in heavy soils, half a charge of dynamite being sufficient for this 
purpose. 

4. It may be successfully used in breaking up logs and tree stumps 
infected with termites in rubber clearings. 

5. That the value of dynamite for cultivation is not doubted, but the 
high cost of the explosive prevents its more general use. 



October, 1915.] 


263 


DRUGS. 


POISONOUS PLANTS. 

THEIR USE AND MIS-USE. 

[illustrated.’] 

While certain families of plants are characterised generally by distinct 
poisonous characters, others are distinguished by a remarkable freedom from 
poisonous traces. As an example of the latter may be mentioned the Natural 
Order Crucifer or, to which belong the cabbage, cauliflower, turnip and other 
useful vegetables. To the former belong Aroidca , Euphorbiacece , Apocynacciv, 
Asclepiadca\ Urticacecc , Solanacccc , Umbellifcrce , Longaniacccv, and others. 
Although these latter contain some of the most virulent poisons of the vegetable 
kingdom, yet some of them furnish wholesome food products, as for example 
the natural order Salanacccv , which yields some of the most powerful poisons, as 
nicotine, atropine and hyoscyamine, and also includes such excellent vegetables 
as potatoes, brinjals and others. The order Legnminoscv , which furnishes 
nutritious peas and beans of numerous kinds, includes also some very 
poisonous members, as for example the Sassy-bark tree Erylhrophlceum of 
West Tropical Africa, and the famous ordeal poison bean of Old Calabar, 
Physosiignia vcnniosum. It is best, therefore, to regard all unfamiliar Legu¬ 
minous plants with suspicion until proved to be innocuous. It may here 
be mentioned that practically all plants contain certain traces of poison, so 
that the term “ poisonous” has no precise definition and is only a matter of 
degree. Then again some poisons vary somewhat in their effects on indivi¬ 
duals, according to the physical conditions of the latter, and this is more 
especially the case among animals. Some poisons are only harmful if injected 
into the blood, and pass without ill-effects if swallowed. Such, for example, 
is the seed of the Indian Liquorice, or Olinda-wel (Abrusprecatorius) and 
certain other Leguminous seeds. In some instances the poison may be 
dissipated by boiling and careful washing; thus Manihot (“ Manyokka’*) roots, 
which contain prussic acid when raw, are rendered a wholesome food by 
careful preparation. Some people consider that the boiling of suspicious 
tubers with salt is a safe precaution. In many cases the noxious properties 
are distributed throughout the whole plant, in others they are mostly confined 
to certain organs, some being peculiar to the roots, others to the leaves or 
seeds. Thus in Slrychnos the poison (strychnine) is centred almost entirely in 
the seed, as is also the case with certain Leguminous species. In others the 
virulent qualities are contained in the milky juice, as in the Upas-tree and 
members of the families Euphorbiacca , Apocynacca', etc. Any plant which pos¬ 
sesses a milky juice should be treated with caution until more is known about it 
VALUE OF POISONS AS DRUGS 

A fact of very great importance to mankind is that plants possessing 
poisonous qualities have very often great medicinal value, some of the most 
deadly poisons being among the most important and indispensable drugs, 
as, for example, opium. There are thus probably few poisonous kinds which 
do not also possess useful properties either therapeutically or antiseptically. 
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The powerful poisonous seeds of Strychnos , already referred to, furnishes the 
valuable drug strychnine, the Datura or “Thorn Apple” yields hyoscine and 
atropine, while the small seeds of the poisonous Umbelliferous plant, Cariim 
copticum, produces thymol, a useful drug in demand for anchylostotniases treat¬ 
ment and an antiseptic said to be better than carbolic acid. The poisonous 
Glonosa superba , “Niyangala” of the Sinhalese, has recently shown on 
chemical analysis to possess an alkaloid drug which has hitherto been known 
to occur only in Colchicum, a small plant of northern Europe. Poisonous 
plants are, therefore, always worthy of careful investigation, not only on 
account of their possible medicinal value, but also from the fact that they are 
liable to be used for criminal purposes, or to be the cause of serious accidents 
to human or animal life. 

ARROW, OR DART POISONS. 

The art of poisoning arrows or darts for use with a bow or blow-pipe 
as a weapon for defence or offence does not appear to have been practised 
in Ceylon, unlike other countries, to any great extent except by the aboriginal 
Veddahs. Therefore the knowledge which the Sinhalese possess of the 
poisonous plants of the country is more associated with other causes than 
arrow-poisoning. In other iropical regions, however, as Africa, Malaya, etc., 
the reverse is the case, and most vegetable poisons are known to the natives 
from their use for the latter purpose. In Ceylon there are certain poisonous 
species which appear to be not employed for any other but criminal purposes, 
while there are others which, not being well-known, are not infrequently the 
cause of accidental poisoning, as the tuberous root of the above-mentioned 
Glonosa superba (“Niyangala”), the fruit of “ Hondala” (Moilecca palmata ), 
and the yam of a wild species oi Dioscorea (l). lonteulosa). It is worthy of 
note that certain poisonous plants which are notorious in other countries are 
here overlooked or passed as innocuous, as for example the Upas-tree of 
Malaya and the Pumb-cane ot Brazil. The Upas-tree furnishes the arrow - 
poison par excellence of Malaya. A correspondent writing recently from 
Sumatra states that during the last intertribal war of the interior, men from 
the mountains came down to Kwala, a distance of 100 miles or more, to 
collect the juice for the poisoning of their blow-pipe darts. 

ANTIDOTES. 

Some knowledge of first aid measures in the case of vegetable poisoning 
is especially useful in the tropics, where risks from the accidental use of 
dangerous plants are sometimes considerable. As a rule the first step, until a 
physician arrives, should be to empty the stomach bv means of an emetic, as 
by a liberal dose of mustard and warm water. If this is not at hand, tickling 
the throat with a feather or a blade of grass should be tried persistently. 
Here are some recognised official emetics: zinc sulphate, 10 to 30 grains in half 
tumblerful of warm water ; copper sulphate. 5 to 10 grains in same quantity 
of warm water ; ipecacuanha powder, 30 grains in a wineglassful of water ; 
ipecac, wine, 6 drachms in a tumblerful of warm water; common salt, 2 table¬ 
spoonfuls in a tumblerful of warm water. In the case of fungi poisoning 
some doctors especially recommend the last named emetic, to be followed, as 
in other cases, by a dose of castor oil. After the stomach is thoroughly emptied, 
a stimulant in the form of brandy, whisky or strong coffee should be adminis¬ 
tered, while keeping the feet warm and the patient lying down should also be 
attended to. Curiously enough one poison has often the effect of counteracting 
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another, and the doctor will probably give hypodermic injections of 
atropine or other strong drug to act on the heart or to deaden pain. The 
Sinhalese have as a rule great faith in the efficacy of simple vegetable anti¬ 
dotes or charms, of which numerous kinds for different purposes are recognised. 
Those for snake-bite are varied and numerous, one of which, for example, 
is banana juice, the virtue of which, it is stated authoritatively, depends entirely 
on faith. Certain animals are popularly supposed to find their own remedy 
for poisons ; thus the mungoose, if he should get bitten by a cobra, promptly 
resorts to the root of a plant which has been named in his honour, Ofrhior- 
rhiza inutigos. In native medicine numerous antidotes or charms are also 
given as remedies for hydrophobia. These often consist of roots, but some¬ 
times of seeds or portions of grotesque stems. 

ORDEAL POISONS. 

In former times, persons suspected of witchcraft or crime were made to 
eat portions of certain poisonous plants, or confess the alleged offence; 
if the accused died from the effects, they were considered to be guilty ; while 
if they vomited the poison they were held to be innocent. So strong was the 
belief in the mystic discriminative power of these poisons that the innocents 
gladly availed themselves of the test, while the real culprits would in many 
cases rather confess their guilt than submit to the fatal ordeal. The custom 
still prevails among some tribes in Africa, and so persistently was it followed, 
in spite of civilised law, in Old Calabar that the British Government ordered 
the extermination of the famous ordeal bean of that country. 

Hippomane Mancinella is the deadly Manchineal tree, of the Natural 
Order Euf>horbiacc<i\ common in Venezuela, Panama and in some of the West 
Indian Islands. The acrid milky juice of the tree is of a virulent poisonous 
nature, and has earned for it a reputation as notorious as that of the Upas 
tree of Java. Fabulous tales are recorded of its fatal powers, it being 
considered that even grass will not live under it. But the explanation of 
the latter is probably found in the fact that the tree is usually found on 
sandy sea-shores 

Erythrophloeum guineense, the “ Sassy Bark” of Sierra Leone, is a legu¬ 
minous tree, whose poisonous bark is administered in remote regions by the 
natives as an ordeal poison. 

Antiaris toxicaria is the famous Upas tree* belonging to the very large 
and varied order of Urticacecu. Few trees have been more widely exaggerated 
in regard to supernatural powers than this, which has been credited with 
giving off poisonous fumes fatal to animal life- Criminals condemned to die, 
it has been recorded, were offered the chance of life if they would go to the 
Upas tree and collect some of the poison, and “of those who accepted the offer 
only two out of twenty returned alive.” Those who were lucky enough to 
escape reported that “ they found the ground under the trees covered with 
the bones of the dead.” There is a good specimen of this tree, some fifty 
years old, in the Royal Botanic Gardens, Peradeniya, close to the entrance, 
and is not only visited and closely inspected by numerous visitors every year, 
but even stabbed and punctured by the more daring. The tree is not, how¬ 
ever, as innocent as may appear from this, for it has been proved by experi¬ 
ment to possess a virulent poison (antiarin) which if injected into the blood is 
rapidly fatal, and is consequently in great demand by the natives of Malaya 
and Java for poisoning their arrows. 
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Physostigma venenosum is the “Ordeal Bean” of Old Calabar, above 
referred to. It is a strong twining climber, producing large oval dark brown 
seeds, which are poisonous and have, as stated, long been employed by the 
natives as an ordeal poison. 

Cerbera Tanghin, of the Natural Order Apocynacca, is a small tree with 
a milky juice whose fruits are the Ordeal Poison of Madagascar. 

GENERAL POISONOUS PLANTS. 

Acokanthera spectables. (N. O. Apocynacecc). African arrow-poison. 
A large shrub of tropical Africa, bearing white scented flowers. The milky 
juice obtained from the roots and wood are used by natives in Africa for 
poisoning their arrows. 

Abrus precatorius (N. O. Lcguminosce). —“ Olinda-wel.” Sink., com¬ 
monly known as “ Indian liquorice.” A slender perennial climber, the bright 
red and black seeds of which are an acrid poison, and are often used crimi¬ 
nally in India for killing cattle. The method of procedure is to powder the 
seed into a paste and apply this by means of a dart or arrow aimed from a 
short distance, the results being generally fatal within 24 hours. The poisonous 
property is believed to be in the red covering of the seed. Boiling renders the 
seed harmless. The roots and leaves are much used in native medicine. 

Alxyia zeylanica, (N. O. Apocytiacece). “ Wal-kaduru,” or “ Wasa- 
kaduru ” of the Sinhalese. A shrub found in semi-dry regions ; the milky 
juice is poisonous. 

Cerbera odallam. ( Apocynacecc ). 44 Gon-kaduru, ” Sink. A small tree, 

with acrid milky juice and white scented flowers ; common at low eleva¬ 
tions, chiefly near the sea, throughout India, Ceylon and Malaya. The 
seeds are an irritant poison, which are said to be used in India for criminal 
purposes. 

Datura fastuosa. (Solanacccu ). “ Attana, ” Sink . A small shrub, with 
large leaves and large white or purple trumpet-shaped flowers ; fruit round, 
with numerous prickles. The leaves and seeds are sedative and narcotic, 
as well as poisonous. 

Datura stramonium. Thorn-apple, Trumpet Flower, “ Rata-attana,* 
Sink. A shrub with large white flowers, native of Mexico. The round green 
prickly fruits are a well-known poison. A drug obtained from the leaves 
and seed is used as an ingredient in burning powders for asthma. 

Dieflenbachia. (Aroidcce). There are many species and varieties, all 
commonly known as Dumb Cane. Herbaceous, branchless, succulent plants, 
bearing a crown of large variegated leaves, much cultivated in gardens for 
ornament. The juice is highly acrid and poisonous ; the slightest contact of 
a portion of it with the tongue will cause the latter to swell, making speech 
difficult or impossible for some days. 

Euphorbia antiquorum. ( Euphorbiactce ). “ Daluk, ” Sink. A spread¬ 

ing, leafless tree, 15—30 ft. high, found in rocky places in the low- 
country : branches 3-winged, very spiny. The acrid milky juice is poisonous. 

Euphorbia tortilis. ( Eupkorbiacece ). “Sinuk,” Sink. A small leafless 
tree, found in similar places to Daluk ,* the milky juice is acrid and 
poisonous, as in fact in most plants of this genus. 
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Excaecaria Agallocha. (Euphorbiacrce). “ Tala-kiriya ” Sinh. Blinding 
Tree. A small tree with extremely acrid milky juice. Common on the 
coast of Ceylon and other Eastern countries. It is one of the arrow poisons 
of Malaya. 

Girardinia heterophylla. ( Urticacccc ). Elephant or Nilgiri Nettle; “Gas- 
kahambilia,” Sink, A tall herb, covered with stinging poisonous hairs ; found 
in forests of the montane zone. 

Gloriosa superba. ( Liliacea). “ Niyangala,” Sinh. “Ventonti,” Tam. 

A well-known herbaceous slender climber, with whorled leaves whose tips 
end in a spiral tendril, and beautiful orange and yellow flowers. The large 
fleshy tubers are very poisonous, and are not infrequently eaten in mistake 
by the poorer classes for edible yams, often with fatal results. The tubers 
have recently been found to possess important medicinal qualities 

Hydnocarpus venenata. (Bixacecc). “ Makulu ''Sinh. A medium-sized 
tree with smooth bark, common in the low-country ; the fruits are used for 
poisoning fish. The seeds are poisonous. 

Isotoma longiflora. (Campanulaccce.) An annual weed with white flowers, 
introduced from Jamaica ; has an acrid poisonous milky juice, which has been 
considered to be a frequent cause of death amongst ponies on the Delft 
Island, north of Ceylon. 

Laportea crenulata. ( Urlicacccc). Fever or Devil’s Nettle ; “ Maussa,” 
Sinh . A large shrub with large oval leaves ; the whole plant is clothed with 
minute urticating hairs, which sting severely, the distressing effects often 
remaining for many days. 

Lobelia nicotianaefolia. (Campannlaccce). “ Wild Tobacco,” “Rasni,” 
Sinh. A large herbaceous perennial, 4 to 10 ft. high, with large oblong 
leaves, found in Ceylon in open ground at 4,CC0 to 7,CC0 feet above sea level. 
The leaves and seeds are acrid and poisonous. 

Mirabilis Jalapa. ( Nyctaginca). Jalap Plant; Marvel-of-Peru ; Four 
o’clock Flower ; Hendrikka, Sinh. An annual 1 to 2 feet high, with white 
or pink flowers. Roots and seeds poisonous. 

Modecca pal mat a. ( Passifloracca J ). “ Hondala,” or “ Potu-hondala,” 

Sinh. A small perennial climber with large shiny leaves, common in the 
moist low-country ; the round scarlet fruit, of the size of an orange, though 
very attractive is strongly poisonous and has been known to cause death. 

Mushroom. (Agariccce). So many species of fungi, or wild mush¬ 
rooms, are poisonous that it is deemed inadvisable here to differentiate 
between these and those that are edible. People who are accustomed to 
collecting and eating the latter sometimes make mistakes with grave effects. 

Nerium Oleander. (Apocynacccv). Oleander; “Arali,” “Araliya,” or 
“ Kanairu ” of the Sinhalese and Tamils. A large shrub or small tree, with 
milky juice, producing large showy pink or white flowers. The roots are 
poisonous. 

Orchrosia borbonica. ( Apocynacecr ). “ Mudu-kaduru ” Sinh. A smalt 

tree with milky juice and greenish-white flowers, common near the sea-coast; 
the bright red fruit is poisonous. 

Plumbago zeylanica. ( Pltimbaginecc ). “ Ela-nitul,” Sinh. A perennial 

herb with spreading cylindrical, striated stems, 2 to 4 feet high. The long, 
succulent roots are acrid and pungent, and commonly used in native medicine, 
sometimes for illegal purposes. 
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Sapium indicum. ( Euphorhiacea). “ Kiri-makulu,” Sinh. Small tree 
with smooth white bark and willow-like leaves ; the acrid milky juice is very 
poisonous. 

Solatium verbacifolium. ( Sola linear ). A large shrub; covered with 
a dense yellowish-grey tomentom ; moist region up to 6,000 feet. Fruit 
poisonous. 

Strebius asper. (Urlicacav). “ Getanetul,” Sinh., “ Pirasu,” Tam. A 
shrub or small tree, with scabrous leaves, common in the low-country of 
Ceylon. The yellow fruit is edible, but the bark is an irritant poison. 

Strychnos Nux-vomica. (Loganiacear). Nux-vomica; “ Godakaduru,” 
Sinh. A fairly large tree, common in the forests of the dry region ; the 
flat button-like grey seeds are the source of the useful drug strychnine 
and are powerfully poisonous. They are collected from the forests and 
exported. The pulp in which the seeds are immersed is eaten by birds and 
monkeys. The bark is used as a tonic and as a remedy for skin diseases. 
Several species of Strychnos are used in Malaya for arrow poison. 

Yucca gloriosa. ( Liliacca ’). “Adam’s Needle.” A semi-woody branch¬ 
less plant, 6 to 8 feet high, with long, rigid, sharply-pointed leaves; the 
roots are poisonous. 

The foregoing do not by any means exhaust the list of plants which are 
entitled to be classified as poisonous ; nor is it possible to give a list even 
approximating in completeness. It may be interesting to add the following 
as being among the principal plants used as arrow poisons in Malaya. 

ARROW POISONS IN MALAYA. 

Coscinium fenestratum (M cmspcnnaccat). “Weni-vvel,” Sinh. A woody 
climber. The wood is of a bright yellow colour, and is valued as a bitter 
tonic by the Sinhalese. 

Pangium edu’e. (Bixacecv). A tall spreading tree, with very large 
ovate leaves, producing a large dark-brown fruit. The seeds have been 
found to contain hydrocyanic acid. Known in Malaya as Pay ting or Kapayung. 

Derris elliptica. A leguminous climber, the seeds of which are 
poisonous. The plant is cultivated in Malaya for use as a fish poison, the 
pounded r'Oots being the part used. 

Medinilla sp. ( Mclaslomacece). A shrub, belonging to a genus of 
handsome plants. 

Aralidium pinnatifidum. (Araliacar). A shrub or small tree, known 
as Malai or Balai. Poison obtained from the tree is used in combination with 
that of other trees for making arrow poison. 

Strychnos. (Loganiacccc). Trees or strong woody climbers ; strychnine 
is obtained from Strychnos Nux-vomica. 

Tabernaemontana malaccensis. (Apocynaccoc). “ Prachek.” A shrub 
with white flowers and orange-red fruits. It is used in the preparation of 
arrow-poison, also in medicine. 

Laportea crenulata. ( Urticacecc ). Devil Nettle. “Jelatang.” A shrub 
or small tree, covered with small stinging hairs which have violent indicating 
powers. It is used in combination with the Antiaris poison. 



October, 1915:]' 


269 


Excoecaria Agallocha. (Euphorbiacea). A small tree with intensely 
acrid milk, common throughout Ceylon, India and Malaya. See foregoing 
remarks. 

Discorea doemona. ( Dioscoracc(r ). A climber belonging to the yam 
family. The juice of the tuber, obtained by boiling, is used along with 
that of the Upas tree (Autiaris). 

Amorphophallus Prainii. (Aroiilecr). “ Likir,” “ Begung. ” A peren¬ 
nial producing a larger tuber, which throws up a single leaf at a lime. 
The juice of the tuber is acrid and irritant. The tuber, cut in slices, boiled 
and washed, is eaten. Several species of this genus are cultivated as a 
vegetable. 

H. F. MACMILLAN. 


GANJA, BHANG, HASHISH. 

JNO. ATTYGALLE, M. D 

Although we here use the term " ganja*’ generally for Cannabis Indica 
or Indian Hemp, it is only one form of it. It is met with in three forms, 
ganja, bhang, and charas in commerce. Ganja is the resinous and llowery 
shoots of the female plant before fertilisation and grows in the plains of 
Bombay, Bengal and the Central Provinces of India. Bhang grows in the 
lower hills of the Punjab and consists of mature leaves and fruity shoots and 
is also known as silxli. It is from this that the intoxicating liquor hashish 
and the narcotic conserve or confection called madjum is prepared. Charas 
is a resinous powder that exudes from the leaves and- flower stalks, naturally. 
They are called by that name because they are collected in skin bags (from 
c//ur===skin). It is highly narcotic, and is smoked by natives mixed with 
tobacco. Indian hemp has a peculiarity in that the plants grown in Europe 
differ greatly in character from those grown in India, which are much superior 
in medicinal virtues. Even in India the plants that grow in different soi sand 
districts differ from each other in character. Those grown in the plains of 
Bengal, Bombay, and Central India are the best. Bhang has 20 per cent of 
the narcotic principle and ganja only ten, whilst charas has 40 per cent, and 
is the most narcotic. It is to this want of uniformity in character of hemp 
growm in different climates, countries and even soils that Indian hemp has of 
late got into disfavour with Western practitioners and not because of its 
wanting in therapeutical properties and usefulness in itself as a medicine, or in 
other words for its lack of uniformity in its action. Owing to the restrictions 
placed of late on the cultivation of this plant by the Government of India all 
the best ganja is taken to Bombay, whilst only a very inferior quality of ganja 
grown in the West of India is taken to the drug emporium of London, and 
that is the Cannabis saliva of the British pharmacoepia. Another peculiarity 
of the plant is that in ganja the narcotic principle is de\eloped only before 
fertilisation of the flowers. It disappears entirely after fertilisation, whereas 
in bhang it is developed after they are fertilised and fruits are matured, and it 
should also be mentioned that no resin is produced except in plants grown 
between an altitude of 6,000 and 8,000 feet.— Times of Ceylon. 
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GINSENG CULTIVATION, 

I read with much interest the facts on ginseng presented by Mr. H. F. 
Macmillan: in the April number of the Tropical Agriculturist. I am a native 
of the State of Wisconsin where ginseng grows wild in the forest, and is now 
successfully grown as an industry. 1 contribute the following account as 
likely to prove interesting reading on a little known product and to stimulate 
those plant explorers who are constantly adding to the world’s known 
economic products. 

J. H. Koehler of Wausau, Wisconsin, was for a number of years known 
as the “ ginseng crank,” but now he is respectfully referred to as the “ ginseng 
king.” As a boy he dug up some wild ginseng roots in the Wisconsin 
forest and never forgot the impressive way his father said to him : “The 
Chinese will pay any money for this root dried, but it is so scattered that it 
is difficult to collect in large quantities.” Young Koehler grew up and 
became owner of a modest pine lumber saw mill. One day a newspaper 
article reporting that ginseng was in great demand and bringing a high price 
because of its increasing scarcity, again awoke all the dreams of his boyhood 
and he began to experiment in planting it. His small plot of land cost him 
a good deal, for in three years he spent 3,700 dollars in experiments. He 
thereby learnt something of the nature of the plant and what it needs to 
thrive, and went on to spend 14,194 more ! The whole enterprise only 
occupied three-fourths of an acre, but this had to be roofed with spaced slats 
to approximate forest-shade conditions. Koehler gradually learned what 
leaf mould soil conditions were required, and then had to wait tive years 
while the roots grew. He was constantly ridiculed over this venture and 
everyone predicted failure. His lumber business suffered, not through his 
neglect but because the banks and others considered him “ginseng crazy.” 

Without going into every detail, the result was that at the end of eight 
years he had sold ginseng from this three-quarter acre plot to the value of 
58,994 dollars, which left him a profit of 41,100 dollars, the average per cent, 
of net profits being 137 per cent, per annum. The business paid back 
the entire capital, together with 6 per cent, interest within six years from the 
time the first dollar was invested, and after that there was an average net 
profit of 360 per cent, per annum, calculated on the original investment. 

During the period under review the price of ginseng rose to 12 dollars a 
pound and speculators sold ginseng seeds as high as tive cents each, and 
when the supply was exhausted they sold wild turnip seeds instead ! Efforts 
were also made by applying fertilizers and artificial heat to stimulate rapid 
growth, but the result was that the roots became diseased and decayed. The 
ranks of ginseng growers were thinned out and hundreds of incipient projects 
were nipped in the bud. Then everyone took up the cry “cultivated 
ginseng is doomed,” and anti-ginseng articles were popular in the press, and 
even the U.S. Department of Agriculture issued a warning, cautioning the 
public not to put too much faith in ginseng. In the midst of this chaos, 
Koehler continued growing ginseng, spreading money to develop his 
miniature plantation of less than an acre, which only went to confirm the 
general opinion that he was stark mad. Several years later, when by the 
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legitimate sale of well-prepared ginseng he cleared up a net profit of 41,100 
dollars, he came to be known as the “ ginseng king,” a title to which he has 
been adding dignity and lustre ever since. All this is not ancient history, for 
Koehler started in 1901. The tirst few years were spent groping his way 
in the dark, and his iirst large harvest came only at the end of eight years, 
after having pioneered the work of putting what was known as a “ freak ” 
crop on a solid business footing. He early recognised that the only way to 
secure high grade roots that brought the top price lay along the line of 
scientitic breeding and development. While all the ginseng looked alike to 
the American, the Chinese recognised differences. By experimenting 
Koehler found that “ debudded ” plants made excellent root growth, and he 
further discovered that these did not shrink as much as the others in drying, 
and also that he secured the highest price for this root. 

Koehler’s extraordinary success in making this freak crop what it is 
does not prove that every enthusiast can take up some new product and 
necessarily succeed. The product may have possibilities, but the person may 
be temperamentally unfitted for the task, or lack patience and business 
acumen ; or he may be unable to command sufficient capital to make the 
venture possible ; or again the venture may be unsound. 

Koehler succeeded with ginseng while hundreds failed. He had the 
qualities that compelled success, among which weie the courage to stand by 
his convictions and see the thing through, and also had money to assist him 
and a strong belief that the project was feasible if the natural conditions 
under which the crop grew were approximated. 

As the thermometer at times registers as low as 40° V. below zero in 
Wisconsin, it is hardly to be expected that ginseng will thrive in the tropics. 

A. W. PRAUTCH, 

Manila, Philippine Islands. 


RICE IN BRITISH GUIANA. 

PROF. HARRISON. 

The area under rice in 1898 was 6,000, acres; in 1914 it was 45,000 acres. 
The increase represents about 32,000 tons of cleaned rice per annum worth 
about £450,000. The enormous extent of land suitable for this cultivation 
should enable the Colony to become the granaiy of the West Indies. 

The common variety cultivated is known as “Creole,” said to be of 
excellent quality, the choicest strain of which is the “Berbice.” 

Cultivation is still carried on by hand and cattle labour, but labour-saving 
methods are being gradually introduced. A great many rice mills exist. It 
has been found that locally grown paddy gives from 60 to 65 per cent, of its 
weight of clean rice. Last year 240 tons of rice meal were exported. The 
average yield of paddy per acre is 22 2 cwt.— Bull, of the Imperial 
Institute. 
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PAPER PULP. 

- —. 

INDIA AS A SOURCE OF PAPER-MAKING 

MATERIAL. 


CHAS. PHILLIPS. 

Among the various fields of investigation to which chemists and cellulose 
experts have devoted attention, with satisfactory results, are the vast bamboo- 
producing areas of India and Burma, where, it has been estimated, there are 
millions of acres which are cither bamboo forests or are perfectly adapted 
for the cultivation of bamboo. In this connection, valuable service has been 
rendered by the Forest Research Institute, Dehra Dun, with whose work 
Mr. W. Raitt and Mr. R. S. Pearson arc so honourably associated. So 
successfully has bamboo passed the experimental stages, that it may ah each* 
be said to have come within the realm of paper-making materials, and it is 
not at all improbable that in the near future it will have taken its place as 
one of the principal libres from which paper can be produced, especially in 
the Far East. Up to the present, however, the only two mills for the pulping 
of bamboo of which 1 have recollection are one belonging to the Mitsu Bishi 
Company (Japan) in Formosa, and the other to a Tonkin corporation near 
Haiphong, in Indo-China. 

The researches of Mr. Sindall, Mr. Richmond, Mr. Pearson, and 
Mr. Raitt, followed by factory tests in this country and in India, have 
demonstrated the suitability of bamboo cellulose for the manufacture of 
paper, particularly printing and lit ho grade, “provided its isolation has been 
successfully accomplished,” and showed a general agreement that reduction 
by soda was the only practical method applicable. The commercial exploita¬ 
tion of bamboo was a matter of some initial difficulty owing to the fact that 
there were several hundreds of species growing over a wide range and variety 
of latitude, elevation, climate, and soil. These, therefore, became the subject 
of an exhaustive inquiry by Mr. Pearson, the official Forest Economist to 
the Government of India, who arrived at what proved to be the well-founded 
conclusion that only five species of bamboo existed in commercial quantities 
and under economically exploitable conditions. In the course of a paper on 
the subject of “Bamboo Cellulose,” presented two or three years ago at the 
International Congress of Applied Chemistry, Mr. W. Raitt, of the Imperial 
Forest Research Institute, Dehra Dun, India, stated that, “though few in 
number, these species are so dominant in their own area that they probably 
represent 80 per cent, of the whole growing stand of bamboo in the country.” 
It may, therefore, be considered that the adaptability of bamboo to paper¬ 
making purposes becomes of first-class importance, especially to our Indian 
Empire, where paper-mills have been not altogether remunerative, owing to 
the fact that much of their raw material has hitherto been brought from 
distant lands. Experts have already arrived at the opinion that before long 
bamboo will become a staple article for the production of paper in India, and 
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Raitt calculates that it is admirably suited for probably 50 per cent, of the 
entire trade. “For the better classes of writing and ledger paper,” he states, 
“bamboo pulp is not so useful, as it is lacking in the strength and firmness 
which is essential for these grades.” 

My friend, Mr. Samuel Milne, of Messrs. Bertrams, Ltd., who has made 
a long and deep study of the question of the treatment of bamboo which, he 
says, depends more upon the plant than on the chemical used, emphatically 
asserts that it is quite safe to say that no fibre available in quantity at the 
present moment can be superior to bamboo. He maintains that it is suitable 
for the highest qualities of paper, and when properly treated, can also be 
converted into excellent kraft paper. Mr. Milne was good enough to furnish 
me with several samples of bamboo pulp, and referring to one of an easy 
bleaching pulp from Tonkin, lie states that it is of the thin walled type and 
can be treated without difficulty to produce pulp of the highest quality. As 
a matter of fact, he is of the strong opinion that, properly handled, bamboo 
can be used for practically anything for which cellulose is suitable. Mr. 
Milne, I believe, has for a long period been developing an improved method 
of treatment of bamboo by means of the ordinary caustic soda process with 
modifications to suit the particular necessities of the material, and to ensure 
greater economy of working than is at present obtained with the best plants 
working esparto, and is convinced that suitable bamboo can be converted into 
an easy bleaching pulp at practically the same cost as esparto. So certain is 
he of his ground that he is prepared to guarantee results. 

In drawing your attention to some slides illustrating bamboo, with which 
my friend, Mr. Christie, has supplied me, it may be mentioned that the ele¬ 
ments of the stem which enter into the composition of the pulp are mainly 
derived from : (1) The broad zone of fibres lying under the epidermis ; and 
(2) from the fibres forming the sheath of the fibro-vascular bundles running 
through the whole stem. Besides these actual fibres the pulp contains parts 
of the huge and small vessels with their characteristic markings; parenchym¬ 
atous cells form the ground tissues and epidermal cells with serrated edges. 

In the section of the whole stem the fibro-vascular bundles with their 
large vessels of wide cavity are seen disposed in fairly regular concentric rings 
throughout the ground tissue or parenchyma. The enlarged section of a 
portion of the stem shows the hypodermal layers of fibres and fibro-vascular 
bundles more clearly. 

The longitudinal sections of node and internode are chiefly interesting 
from the structural point of view and call for no particular remarks. 

For nearly a generation the leading Indian paper-making fibre has been 
the baib or sabai grass fhchtvmum miiinsli'oUimi ), the similarity of which in 
appearance and quality to esparto lead English paper-makers in India to 
utilise it for paper-manufacturing purposes in that country. Again, using Mr. 
Raitt as my authority, “when carefully collected, free from weeds and 
foreign matter, it is one of the best and cleanest materials known for the pro¬ 
duction of the finest printing and medium quality writing-papers.” Owing 
to the fact that no portions of the leaf or ilower culm differ materially in com¬ 
position from other portions, and that even the nodes do not sutler any 
serious resistance to the action of the digestion liquors, baib is easily reduced 
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to a clean and regular pulp, and the paper made from it is scarcely distin¬ 
guishable from esparto. Latterly, however, there appears to have been ex¬ 
perienced a serious deterioration in quality and falling-off in quantity collect¬ 
ed per acre or mile. Mr. Haiti', indeed, states that baib is, in short, suffering 
from the effects of over-cropping, and he suggests that, in the case of certain 
other grasses whose crops represent a very much larger weight per acre, 
factories should obtain control of areas considerably in excess of their annual 
requirements, so as to permit of portions being occasionally allowed to rest 
uncropped for one or two years. 

1 had a very interesting conversation with a Japanese paper-maker last 
vear, who informed me he had completed arrangements for operating his 
company’s mill on bamboo fibre. 

This brings me to speak of the Savannah grasses of Northern and Cen¬ 
tral India, which have been the object of considerable studv by the experts of 
the Forest Research Institute at Delira Dun, with a view to determining their 
cellulose or paper-making value. Hitherto paper-making experience of grasses 
on a practical and commercial scale has been confined to the cereal straws, 
esparto, and the baib grasses of India, all of which are easily treated as they 
are not strongly lignitied, and their nodes or knots are small and easily dealt 
with. Mr. Raitt, to whose interesting report upon the subject I am largely 
indebted, states that the Savannah grasses are of a very different type, being 
much larger and coarser, more strongly ligni tied, and having hard and large 
nodes. It is, therefore, encouraging to learn, on his authority, that the need 
foi a strong, long-fibred pulp having some of the qualities which at present 
can only be obtained by the use of linen and cotton rag may probably be 
supplied by several of the coarse Savannah grasses common to much of the 
waste and thinly-forested areas of India. In the course of his report, Mr. 
Raitt entered into an exhaustive examination of these grasses from the 
phvsical, analytical, microscopical, and other points of view, with which it 
would be superfluous for me to deal, but the results of his experiments in 
digestion with caustic soda are interesting, as showing that of ten species of 
grasses only two —Imperata arnndinacca and Eragrostis cynosurotdes —proved 
weak and short in fibre, difficult to bleach, and of little value as second class 
pulps to be used in mixture with stronger ones. The remaining eight species, 
all of which produced good strong pulps, were —Sacchannn sponfaneutn , S. 
(trundinueeum , S. innnja , .S\ narenga , Anihistiria gigantea sub. sp. arnndina- 
ccum , Anthistina sub. sp. Viltosa, Aj undo donax , and Phragmilcs karka. Eight 
other grasses were similarly experimented with, and of these the following 
were found to yield good clean pulps suitable for mixing with either of the 
eight 1 have already mentioned —Sacchantm fusciun, Andropogon intermedins , 
A. stjnarrosns , A. nardns and Erianthus ravennac. 

Each of the ten grasses mentioned produced fibres of the long slender 
type wiHi tapering points, ranging from 470 to ‘50 mm. in length, the out¬ 
standing feature being the marked superiority of Anihistiria , as to which Prof. 
Hanausf.k, of Vienna, a well-known fibre microscopist, reported as follows 
‘With regard to length, it appears to surpass all other straw or grass cellu¬ 
loses. It must yield an excellent pulp, combining fineness, equality and 
strength.” Mr, Raitt adds that several of the Saccharum group approach it, 
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as also does Phrai*mitcs karka , while all are regarded as first class, possessing 
the features desirable for the manufacture of high grade writing-papers, or 
for admixture with second-class pulps like bamboo, in order to gain firmness 
and strength. The eight grasses which have thus received the benediction 
of experts, and which arc calculated to be capable of adding several million 
tons annually to the paper and pulp-making resources of India, are found over 
a wide area extending from Sindh to Burma, with the result that there must 
be wide divergencies of manufacturing facilities, labour, freight costs, etc. 
Mr. Ha itt aptlv summarises the position when he states: “ As a general rule 
grass districts c ):mote inland, upland, and comparatively dry country, with 
long railway leads to seaports, coalfields, and papermills, and an absence of 
the cheap water transport frequently found associated with bamboo. An ex¬ 
ception to this will probably be found in the extensive grass-covered Savan¬ 
nahs on the banks of the Brahmaputra and its tributaries. The cost of cut¬ 
ting and collecting will also be more than for bamboo, as the greater size and 
weight of the individual culms of this material permits a larger quantity of it 
to be collected per coolie per day. so that generally, and especially in the 
absence of water transport, the cost of grass pulp must exceed that of bamboo 
pulp. This, however, will be compensated for by its better market value.” 

Mr. Raitt provisionally estimates that the cost per ton of unbleached 
pulp at the factory would work out at between 100 and 119 rupees, and goes 
on to say : “Unbleached baib pulp cannot be produced in our local paper- 
mills with their long railway lead on raw material for less than 155 rupees, 
and in some instances 170 rupees, per ton. The former figure may, therefore, 
be regarded as their minimum market value, and it is less than the delivered 
cost of the Kuropean chemical wood pulp now being imported to make up the 
shortage of baib. There is, therefore, a margin on the above estimated costs 
of from 35 to 55 rupees available for manufacturer’s profit and payment of 
freight to consumer. 

Another potential paper-making material which has been described as a 
native of India, being distributed from the Himalayas to Ceylon and Malacca, 
is Ht'ilychiiun coronnrimn , to which Mr. Clayton Beadle and Dr. Stew ns 
drew the attention of the Royal Society of Arts a little more than two years 
ago. Brazil, however, appears to be the fibre’s chief home so far as it may be 
said to come within the scope of the paper-making industry, and it was in 
that country, at Morretes, Parana, that rough paper was first produced from 
it. Subsequent to the Society of Arts communication, Messrs. Beadle and 
Stevens, in my own journal. The Paper Maker, and in other ways have c ut- 
lined the result of further investigations with regard to Heilychiimi , and it is 
interesting to note that their tests of some dried-down specimens of the plant 
from Calcutta were satisfactory in result. They were boiled with 10 per cent, 
(of 77 per cent.) caustic soda for four hours at two and a half atmospheres, 
washed free of liquor, and lightly brushed for three hours in a holkmder, then 
made into paper without any sizing material. The conclusion is arrived at 
that from 80 to 90 per cent, yield of paper on the raw dry fibre weight can be 
obtained. The paper manufactured from the Calcutta sample is described as 
“good,” although not like the Brazilian, but be yield is said to have been 



276 


[October, 1915. 


much lower. Unfortunately, however, the upshot of Messrs. Beadle and 
Stevens’ inquiries, stated in their own language, is “that there is no real 
promise of success outside the State of Parana, Brazil, in which country it 
grows in wild abundance and profusion.” Quite recently the experts I have 
mentioned have tested a sample of the stems of Hcdychium flavcscais for¬ 
warded to Kew by the Director of Agriculture, Ceylon, in order that its paper¬ 
making finalities might be compared with that of Hcdychium coronarium , and 
I gather that the results of their investigation show that the stems of Hedy- 
l hium Jlavcsceus furnish a paper of similar character to that afforded by the 
stems of Hcdychium coronariurn but in somewhat lower yield. 

Another grass to which the attention of the Research Institute. Dehra 
Dun, India, has been drawn is moya grass (Penuiselum alopccuros ), which, 
reports state, yields 39 per cent, of easy bleaching pulp similar in quality to 
that obtained from baib grass. It is said to grow over large areas in the hills 
of the Centra! Provinces, and to be capable of collection at a low cost. It is, 
indeed, considered that in the neighbourhood of the Pench Valley Coalfield 
—says a Bulletin of the Imperial Institute—-15,000 to 20.000 tons could be 
collected annually at a suitably situated factory site, at a cost not exceeding 
15 rupees (£1) per ton. 

Quite a number of other plants, chiefly from India, have also been 
examined, tested, and reported upon during the last few years, among them 
being Iris aisala var. Oxypctala, abundant in Kashmir ; Musa lexiilis : and 
Spatholobus roxburghii , collected in Bengal. The results, however, were not 
of a very satisfactory character. The leaves of the Iris ensata were found to 
contain 42’3 per cent, of cellulose calculated on the dry material, which is a 
much lower percentage than is usually present in esparto grass, and it is con¬ 
sidered improbable that they could be used as a source of fibre, and that they 
could compete with such cheap material as esparto grass or wood pulp. Musa 
sheaths contained a much lower percentage of cellulose and a higher percen¬ 
tage of ash than esparto grass. This fibre might be utilised in the manufac¬ 
ture of Manilla papers, but could not compete with Manilla rope. In the 
tests of Spalholobus negative results were obtained. 

There is one other great source of fibre which India might profitably 
exploit, viz., the cotton seed cotton obtained from the down of the cotton 
seed by a process of dry mechanical separation. Beadle and Stevens, 
in recent years, have very carefully investigated the question of the paper¬ 
making possibilities of this fibre, and from hulls shipped from India, as well as 
from the United States, paper has been made. The Indian fibre, however, is 
of shorter staple than that from the States of Egypt, and, moreover, the noto¬ 
riously dirty condition of Indian seed prevents the mechanical separation of 
the cotton being as remunerative as that from the Brazilian or the American 
seed, the product from which is now used in large quantities in place of rags 
for the highest qualities of paper, thanks to the mechanical improvements ini¬ 
tiated by Minck, and subsequently brought to a state of perfection by E. DE 
Segundo.—The Paper Maker. 
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CO-OPERATION. 

-—X—- 

PROGRESS OF CO OPERATION IN CEYLON. 


R. N LYNE. 

This report by Mr. N. Wickremaratne, Secretary of the Board of Con 
trol, is a record of the Co-operative Credit movement in Ceylon after two 
years’ experience. There are, as will be seen, some failures to record, as 
might have been expected, but on the whole it is a chronicle of satisfactory 
progress. The number of societies has increased by 19, from 35 to 5-1 ; the 
total membership by 2,030, that is from 1,820 to 3,850; and the paid-up 
capital by Rs. 10,630; it now stands at Rs. 18,832, as against Rs. 8,202 
n 1913-14. 

On April 28, 1914, a general meeting of Co-operative Ci edit Societies 
was held in Kandy. It was presided over by His Excellency the Governor 
and constituted an important milestone, because out of it grew the appoint¬ 
ment by His Excellency of a Committee to report on the advisability of 
establishing a Local Loans Fund, and on the scope of such fund, if established. 
Their report was published as Sessional Paper XVII. of 1914, a document 
that has not attracted the public attention it deserves. The Committee, in 
view of the possibilities of further developing the resources of the country on 
organised lines, recommended the establishment of such a fund for the purpose 
of making loans to public bodies. Co-operative Credit Societies, Co-operative 
Industrial Societies, and Government officers for the purpose of building 
houses for their own residence. With such a scope for its operation a Local 
Loans Fund, when once its use was understood, would become the base upon 
which the industrial and financial welfare of the people would rest, and a 
firm, enduring base it would be. 

An event of some importance during the year under review was Sir Horace 
Plunkett’s speech at the London Congress of Tropical Agriculture in June, 
1914. Sir Horace is one ot the greatest living authorities on the Co-opera¬ 
tive Credit movement. The final pioposition, he said, if you want to solve 
the modern problem of rural life, is to look upon agriculture as an industry, 
as a business, and as a life. In dealing with the business side of farming— 
hitherto neglected—the first thing is to emancipate small producers from the 
toils of powerful middle interests, which can only be done by combination in 
the form of co-operation, the only kind of combination suitable to their 
conditions. You must begin with better business, and better business is 
co-operation. 

In those parts of Ceylon where the principles underlying co-operation 
have been intelligently studied and their importance understood by the leaders 
of the people upon whose influence success must depend, the movement has 
gathered momentum sufficient to ensure steady progress in the future. The 
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common people have no opportunity of studying for themselves; literature on 
the subject is beyond their reach. A great responsibility therefore rests upon 
those in a position to educate and lead the people, but neglect to do so. 
For it should be remembered that co-operation as a means of bettering the 
conditions of the rural population of a country cannot now be challenged. 
It is too world-wide for that. The only barrier that stands between the 
people of Ceylon and this emancipating measure is ignorance of its true 
nature. The efforts of the educated classes are required to break down this 
barrier in those districts where it still exists. 

N WICKREMARATNE. 

Conference .— The Conference of Co-operative Credit Societies has been 
useful in arousing public interest and popularizing the movement. One now 
hears more of the Co-operative Credit movement than hitherto. A certain 
society was established as a direct result of the Conference, the organiser 
although an opposer of the movement, becoming a convert at the Conference. 

Our Helpers .—The Low-country Products Association, the Total Abstin¬ 
ence Central Union, and the Ceylon Social Service League have given their 
attention to this movement and passed resolutions in sympathy with it. 

The Secretary of the Total Abstinence Central Union reports that the 
subject of Co-operative Societies was discussed at several of their district 
quarterly conferences, and as a result several societies have started work. We 
look forward to see these societies brought under the Ordinance. 

The Ceylon Social Service League has adopted as part of its programme 
the promoting of Co-operative Credit Societies. This is an encouraging step. 

Growing of Food Crops .—The Registrar isssued a circular just after the 
war broke out to all the societies then in existence, requesting them to en¬ 
courage the raising of quick-growing food-crops in village gardens, and con¬ 
serving of sufficient seed paddy for future use : the societies responded well. 
Some distributed among members vegetable seeds received from the Ceylon 
Agricultural Society through its Secretary, Mr. Drikbkrg. 

Paddy Manure .—The Colombo Commercial Company is very generously 
prepared to supply manure, to be paid fer in six months’ time, to registered 
and approved societies, at a discount of 5 per cent. 

The Govikam Sangarawa, the Sinhalese magazine of the Ceylon Agri¬ 
cultural Society, edited by Mr. C. Drieberg, b.a., f.h.a.s., and the press in 
general continue to render assistance to popularize the movement. The 
Sinhalese Press published the specimen bye-laws sent to them, with long 
leading articles commending the co-operative movement to their readers- — 
Report on Co-operative Credit Societies, Ceylon. 
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GENERAL. 


CEYLON AGRICULTURAL SOCIETY. 

Annual Meeting, 1915. 

At the Council Chamber , Colombo , 3hi August. 

The Annual Meeting of the Ceylon Agricultural Society for the year 
191*4-1915 was held at the Council Chamber at 12 noon on Tuesday the 31st 
August, 1915, the Organising Vice-President presiding, in the absence of the 
Hon’ble the Colonial Secretary who was kept away by illness. 

There were present : —Mr. R. X. Lyne (in the chair), Hon’ble Mr. A. 
Kanagvsabai, Rev. Father Paul Coorkman, Dr. H. M. Fernando, Dunu- 
WJLLK DlSAWA. MuDALIYARS WALTER DlAS BaNIURANA YAKE and TUDOR 
Rajarakse. Messrs. K. B. Denham, W. A. de Silva, L. W. A. de Soysa, 
K. Bandara-Bej)Dewel\. H. L. de Mi-L, X. J. Martin, A. \V. Bkven, J. M. 
Henry, D. S. Corlett, A. Bruce, G. Bryce, L. E. Campbell, James Peiris, 
B. F. Scherffjus, J. C. Drieberg, H. L. Van Buuren, F. L. Daniel, J. C. 
de vSilva, A. \V. Winter, C. B. Brodie, X. Wickremaratne, and C. 
Drieberg ( Secretary). 

Before the business for the day was begun the following resolutions 
were passed : 

( 1 ) “That this Society has learnt with deep regret the news of the 
death of the son of the President, and of Captain Ralph Chalmers being 
wounded and missing, and records it^ sincere sympathy with His Excel¬ 
lency and Lady Chalmers.” 

(2) “ That this meeting of the Cevlon Agricultural Society desires to 

express its sympathy with Mrs. Lock on the death of Dr. Lock, late 
Director of the Royal Botanic Gardens.” Proposed by Mr. E. B. Denham, 
seconded by Dunuwille Disaw a and passed. 

The Minutes of the last Annual Meeting held on the 11th August, 1914, 
were read and continued. 

The Secretary gave a summary of his Report for the year. After 
remarks by the Hon’ble Mr. Kaxagasabai, Dunuwille Disawa, Dr. 
Fernando and Mr. A. W. Beven, the report was adopted. 

The statement of accounts for the year 1914 was accepted. 

The Chairman expressed his appreciation of the work done by the 
Secretary not only for the Society but also for the Department of Agriculture. 

Samples of cigarettes made from Egyptian tobacco raised at Jaffna by 
Mr. Scherkfius were submitted for inspection. 

The Chairman gave details of his scheme for a School of Agriculture 
at Peradeniya. 

Mr. Macmillan read his paper on “The Making of Loans in the 
Tropics,” which evoked much interest. 

Mr. Wickremaratne read an abstract of his paper on Sugar-cane 
Cultivation, Mr Beven, Mr. Winter and the Chairman offered remarks. 

The Chairman announced that His Excellency the President had 
appointed the Board for the ensuing year, and that the names would be 
published in the usual course. 

Lacquered articles made from lac produced by the insects introduced 
from India were exhibited 

The meeting terminated with votes of thanks to the w riters of the papers. 

C. DRIEBERG, 

Secretary, C.A.S* 


Peradeniya. 



280 


[October, 191 S. 


CASTOR SEED CULTIVATION IN THE 
WEST INDIES. 


An enquiry concerning the cultivation of the castor plant, recently received 
at this office, includes a statement to the effect that an acre under this crop 
will yield £14 net. The facts relating to castor cultivation show this estimate 
to be high, and it may be of interest to consider them. 

The time which the castor crop takes to come into bearing varies with 
the variety and the climatic conditions under which it is grown ; the fruits 
may be gathered in four months, but it may be seven months or even longer. 
With 1,210 plants per acre (planted 6 feet by 6 feet,) the yield may be ex¬ 
pected to be, under ordinary circumstances, about 1,000 lb. Assuming that 
two crops could be produced annually, the yield would be approximately 
2,000 lb. The price of castor seed at Liverpool in May, 1912, was £12 per 
ton (it apparently varies from £9 to £13), so that the gross revenue from an 
acre each year would be £10 1 5s. Subtracting the cost of cultivation and 
transportation, which would amount to at least £4, we arrive at an estimate 
of £6 15s., which is less than half that which has been quoted above. Even 
£6 15s. is probably too high since, as already intimated, it is not possible to 
rely upon two crops each year (because of climatic conditions), and certainly 
unwise to expect the maintenance of the English market price at a normal 
level like £12 per ton. 

The castor plant makes an exhausting crop and can only be grown com¬ 
mercially on good soil. The oil is usually expressed abroad, but if done 
locally the residual cake, being unsuitable as a food stuff, makes a useful 
manure. The most likely way of growing castor seed profitably in the West 
Indies is as a catch crop on well manured land, or as is done in India, grow¬ 
ing it around cotton or sugar-cane fields or with potatoes, cereals, or a legu¬ 
minous crop. 

It may be added that experiments with castor oil have been conducted 
at several of the Botanic Stations in the West Indies, especially at Antigua 
during 1908-10. Here two l/lO acre plots were planted 5 feet x 4 feet on 
February 17. Each plot contained two varieties, that is, l/20 acre was planted 
in each variety. The seeds were harvested on November 1. Hence the crop 
was in the ground nine and a half months. 

The yields were as follows :— 

Ricimis No. 3,173, 65 lb. shelled seed or 1,300 lb. per acre 

3,172, 61 „ . 1,220 „ 

„ 3,176, 48 .. 960 „ 

,, Zanzibari ensis , 42 „ ,, ,, ,, 840 ,, 

The crop is not grown in Antigua or any one of the Leeward Islands ex¬ 
cept to a limited extent as a green dressing, and an extension under ordinary 
circumstances is not to be expected.— Agricultural News. 


THE TRANSPIRING POWER OF PLANTS. 

A. L. BAKKE 

The studies upon Vcrbascum , as presented in this paper, show that the 
transpiring power of younger and older leaves is not to be considered the 
same, a proposition probably generally accepted. They suggest also that, 
apart from age, the position of a leaf upon the stem and the variations in 
structure related to correlations, may influence its transpiring power. 
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Various plants growing under more and under less arid conditions of the 
soil and air give differences in transpiring power which suggest that the same 
species may possess quite different indices, when grown under moist con¬ 
ditions, from those exhibited by individuals grown under dry conditions. 
Opportunity was not offered for a definite study of this relation, but it appears 
that the magnitude of the foliar transpiring power is probably a physiological 
character that will be found to vary for each species, within somewhat distant 
limits, just as do the cruder morphological characters employed by plant tax¬ 
onomists, such as leaf size, shape, hairiness, etc. 

The relation between diurnal and nocturnal transpiring power can be 
studied advantageously by means of the method of standardized hygro- 
metric paper, in the same way as this method is available for the study of the 
daily march already mentioned. 

The ecological classification is a classification according to water-need, 
as far as this depends upon foliar transpiring power, and the agricultural 
problem of determining the relative drought resistance of different crops or 
different varieties should be approachable by means of such studies as are here 
reported. The tests recorded for Mali cage and Sorghum point promisingly 
in this direction. The full diurnal march of foliar transpiring power should 
probably be employed, however, rather than merely a few day and night 
determinations. Of course a comparatively large number of individual tests 
will be requisite, more of these with some plant forms than with others, but 
the method here employed appears to be by far the most satisfactory yet 
suggested. 

Studies on the transpiring power of potted PItascolus plants before and 
after waiting agree in general with the conclusions of F. Drawix, that 
resistance to transpiration increases at wilting, and with those of Livingston 
and Brown, that incipient drying may produce such an increased resistance 
before wilting occurs. No attempt is here made to deal with the question 
regarding the causal conditions determining the fall, as wilting occurs, in the 
values of the indices here used. It is suggested, however, that foliar trans¬ 
piring power may be a characteristic of plants, the magnitude of which may 
prove valuable in predicting the need of irrigation long before the occurrence 
of any wilting.— Bull. No. 5.5, Iowa State College, Ames. 


PREVENTIVE ENTOMOLOGY. 

An editorial in the last (April) number of the Journal of Economic 
Entomology is suggestive of a line of entomological work which has been 
but little developed, but which has great possibilities, especially in a state 
like California, where the insect problem is vital. In medicine the old 
saying “ an ounce of prevention is worth a pound of cure," has been found 
to be especially true, and we are now witnessing in that science a marked 
growth in the prophylactic branch as opposed to the therapeutic. In the 
future, undoubtedly, there will be a great deal of attention paid to what 
might be termed “ preventive entomology." It is true, as the editorial says, 
that the forecasting on insect outbreaks has its perils, but there are some 
instances where the chances of making a wrong prediction are so small as to 
be almost negligible. Instances of this kind occur, of course, in connection 
with those pests, such as most scale insects which have a comparatively 
simple life history and whose ecological relations are not exceedingly 
complex. A good example of this kind in California is the European Fruit 
Lecanium, Lecanium corni . Every spring, in May or June, numerous com¬ 
plaints are received from growers whose orchards are severely infested with 
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this scale. By the time the complaints are received it is too late to adopt 
control measures. The damage is already done. Yet the insect is not 
difficult to control, and had the grower been informed by some one competent 
to make a careful examination of his orchard during the latter part of winter 
when the scale was small, that the prospects were good for a heavy infesta¬ 
tion, a serious monetary loss could have been avoided. California, with her 
large corps of horticultural commissioners and inspectors in every part of 
the State, is well equipped for this type of work, and as a matter of fact it is 
already carried on to a large extent, but generally at the suggestion of the 
individual orcluirdist. Would it not be desirable for the county com¬ 
missioner, through his inspectors, to examine every prune and apricot 
orchard in his county during winter, making careful counts of the brown 
apricot scale, from which examination he could give accurate information as 
to which orchard would be badly infested and which would not ? With 
the police power which is granted the county commissioners this policy 
would have a salubrious effect upon the quality and quantity of the fruit 
crop of the county as a whole. There are many other pests which might be 
handled in this way to the great advantage of the county and especially of 
those growers who are not sufficiently well informed on entomological 
questions to make the forecast themselves. The peach worm, Anaisia 
HncaicVa , is an example; the mites or red spiders, another. It might even be 
possible for a careful observer to predict, by ascertaining the number of 
eggs on the twigs during winter, whether or not the green apple .aphis would 
be abundant during the following season. It is a fact that only a small 
percentage of these eggs survive the winter, and it would of course be 
necessary to take this winter mortality into account in making an estimate. 
Perhaps the mortality occurs sufficiently early in the winter that the 
examination could be postponed until this mortality had occurred, and still 
be in time to adopt remedial measures before the leaves come out in the 
spring. This “ advance information,” as Doctor Felt calls it. would also 
save a considerable sum of money for that rapidly decreasing class of 
growers who spray just 41 because the trees seem to need it,” and for that 
reason spray sometimes when it is not necessary. 

Out of this thought the question arises : When, in relation to the 
abundance of the pest, is the most economical time to adopt control measures 
in order to prevent injury ? In practically all cases where scale insects are 
concerned, spraying is delayed until the pest is abundant on the trees. The 
percentage of kill, when taken alone, has no bearing whatever upon the 
effectiveness of the treatment. The factor of importance is the number of 
living scales which are left after treatment, not the percentage. A kill of 
50 per cent, would be equally as effective as a kill of 95 per cent., if in the 
latter case the scale were ten times as abundant as in the former. There 
would be left to le-infest the tree for the next year an equal number of 
scales in either case. It might be much easier to get a kill of 50 per cent, 
in the one case than 95 per cent, in the other. As a concrete example, it 
might be more economical to treat for the brown apricot scale when it is 
comparatively scarce in an orchard and thus prevent it from ever becoming 
a pest, than to wait until it is abundant before attempting control measures. 
As a general rule, when a scale becomes sufficiently abundant to cause the 
grower to consider remedial measures, it has already done much damage. 
This damage might be avoided by the action suggested above. There is, 
some place, a happy medium between spraying only when the scale has 
become abundant and spraying every year regardless. Spraying at that 
time could very properly be termed “preventive entomology,” and its useful¬ 
ness ought not to be difficult to demonstrate. 

One other phase of economic entomology might come under the 
head of “preventive entomology ,” and that is the use of parasitic and 
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predaceous insects. Few entomologists nowadays will maintain that 
introduction of the enemies of an insect pest will entirely control it, 
even under the most favourable circumstances. The ecological relations of 
insects are such that perfect control by means of parasites is practically 
impossible. As Marchal says, the iiuctuation in numbers of host and 
parasites is the sine qua non of the existence of the species. But the 
introduction of parasites and predators may have a very profound influence 
upon the abundance of an insect pest by checking to a certain extent its 
increase. The more enemies an insect pest has, the less frequently will it 
reach the stage of abundance where artificial means of control must be 
adopted, and it is along this line, which might well be termed preventive 
entomology, that the work of the State Insectary is being prosecuted at the 
present time.— H. S. S. in the Monthly Bulletin of State Commission 
of Horticulture. 


LIGHTNING IN THE TROPICS 

T. PETCH. 

In a recent publication, entitled Die Blitzgkfahrdung dee veeschiedexen 
Baumartkn, Dr. Ernst Stahl has collected and discussed all that is known 
ot the effect of lightning on trees, and has described new experiments, which 
afford further explanation of the natural phenomena recorded. It is remark¬ 
able that practically the whole of the information available refers to temperate 
climates ; indeed, that which relates to the tropics is so brief that it may be 
quoted in full:— 

According to Hann (Haxdbuch der Klimatologik, Bi>. II., page 20), the 
lightning which accompanies the violent thunderstorms of the tropics has the 
most remarkable peculiarity that it very seldom sets things on fire or proves 
fatal. Moreover, injury to trees is relatively much less frequent than in 
temperate climates. During a stay of four months at Buitenzorg, which 
happened to coincide with the rainy season, when severe thunderstorms 
occurred almost every day, 1 only remember hearing of two cases, the one 
a palm, and the other a large Fiats clast ica. 

Seeman (Journal of Botany, V., page 378) has noted that “no 
observations seem to be on record of coconut palms being injured by 
lightning, though, as Tenneni in his well-known work on Ceylon states 
they are known to be excellent lightning conductors.” 

A short communication from Herr Z. Kameeling records that injury by 
lightning occurs from time to time in Java and Sumatra, for example, in the 
case of the coconut palms, but somewhat rarely. He is of opinion that the 
numerous trees bring about a slow equalization between the earth and 
the clouds, and that discharges, in general, take place from one cloud 
to another, but only rarely between the clouds and the earth. 

Dr. C. Bernard states that at Buitenzorg Albizzia and Ficus are often 
struck by lightning, and coconut palms are killed. But he notes that 
Ortoiloxa ancl other palms, which often stand in isolated positions, are not 
struck, and suggests that the vertical shoot formed by the young unfolded 
leaves acts as a lightning conductor. None of the palms which form the 
Oreodoxa and Areca avenues in the Botanic Gardens have up to the present 
been struck by lightning. 

Pechuel-Loesche (Ubkr Blitze und Blitzschlage, page 93) has re¬ 
corded that in spite of careful search he was not able to find trees injured 
by lightning in the regions of the Loango Coast, though at various times he 
had observed the lightning fall on isolated giant trees so near at hand that he 
heard only a short sharp, clap of thunder. 
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The natives display no fear of lightning ; they fake shelter under trees 
without hesitation if they are caught in the open by thunderstorms. The 
view that very few Hashes reach the ground might, therefore, appear to be 
justified. But I cannot agree with that opinion ; and I would venture the 
explanation that the enormous volume of rain water which saturates the 
porous soil, or, while running off, constitutes a mantle over the thick thatch 
of the huts probably, being a good conductor, affords protection to the latter 
at least. Pkchuel-Lof.schf/s observations can no doubt be explained by 
the fact that the tropical rainstorms soon wet the bark, which is generally 
smooth, and so furnish a practical protection. 

In dealing with the Mediterranean region. Dr. Stahl cites Dr. Trabut 
as stating that in Algeria thunderstorms and injury by lightning are rare, but 
in the oases the date palm is frequently struck. In the case of one palm 
which had been struck a short time previously, Dr. Trabut found the crown 
dead and in course of decay, and a long split in the stem. The author 
accounts for this excessive injury to the date palm by the facts that it is taller 
than the surrounding vegetation, that in consequence of the structure of its 
crown and stem, it is not readily wetted by the rain, and, not least, by its 
position in a damp situation in a dry region. 

It will be noted, no doubt with some astonishment by residents in 
the tropics, that the records which Dr. Stahl has been able to discover of 
injury by lightning to tropical trees in general and palms in particular are 
remarkably few. This is no doubt to be explained in great measure by the 
fact that the daily common-places of tropical life pass unrecorded, though it 
would appear to be correct that, comparatively speaking, the frequent 
thunderstorms of the tropics cause less injury than those of temperate 
climates. 

This latter view is fairly widely held. Von Danckelmann, writing in 
Nature, December 11, 1884 ( Vol. 31, page 127 ), stated:— 

It is a remarkable fact that in ail the publications relating to Africa we so 
seldom come across accounts of injuries caused by lightning. Some 
travellers—those of the German Loango Expedition ol 1873—76 for example 
—even distinctly report that, notwithstanding the extreme frequency of 
lightning in Africa, cases of damage inflicted by it are almost unheard of. 
During my own stay on the Congo, though I was eagerly on the lookout for 
instances of this kind, I did not succeed in authenticating a single case of 
injury due to the electric fluid. There was, indeed, a vague rumour among 
the natives of a man in some village having been struck dead and of 
“ tshimbek ” burnt down by lightning, but I could find no eye-witnesses to 
the fact; and all the time I was in Africa I never saw a tree or other object 
which showed signs of having been struck by lightning. The only case of 
which I obtained any authentic report was that the coal magazine of the 
French Factory at Banana was burnt down in consequence of a lightning 
stroke in March, 1882. I have been recently informed, however, that just a 
year after the destruction of the French coal magazine, the large gin store of 
the Dutch Factory at Banana was similarly destroyed, a flash of lightning 
having kindled a great fire there, which lasted four days. As a result of these 
two accidents following so close on one another in the same locality, 
lightning conductors are now being set lip at Banana, and the International 
Association of the Congo has had conductors fixed on all the magazines at 
Vivi. I find in Dr. Pogge’s Journals, which I am now preparing for 
publication, an instance, witnessed by that traveller himself, of a man being 
killed by lightning. As far as my own researches go I find scarcely any 
literature concerning the use of lightning rods, or the frequency of accidents 
from lightning in the tropics,” etc. 
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'flic foregoing communication elicited a letter from j. J. Meyrick 
(Nature, Vol. 31, page 194), who wrote as follows:— 

My experience con linns the remarks ol Dr Vox Danckklmann in 
Nature (page 127) respecting the little damage done by lightning in 
tropical countries. In the plains of India, at the commencement of the 
monsoon, storms occur, in which the lightning runs like snakes all over the 
sky at the rate of three or four Hashes in a second, and thunder roars without 
a break for frequently one or two hours at a time. During twelve years 1 
residence in India 1 heard of only two human beings, and I think, three 
buildings, being struck, although in parts of Lower Bengal the population 
amounts to more than 600 to the square mile. I always attributed the 
scarcity of accidents to the great depth of the stratum of heated air next the 
ground keeping the clouds at such a height that most of the Hashes pass from 
cloud to cloud and very few reach tin* earth. This idea is supported by the 
fact that in the Himalayas, at 6,000 feet or more above the sea, buildings and 
trees are frequently struck. I have seen more than a dozen pine trees which 
had been injured by the lightning on the top of one mountain between 8,000 
and 9,000 feet high. In the British Islands thunderstorms are said to be 
more dangerous in winter than in summer, and such a fact if true can 
be explained by the very thin stratum of air then intervening between the 
clouds and earth. 

On the other hand. Dr. A. Ernst wrote from Venezuela, where he had 
resided for twenty-two years:— 

Thunderstorms are very frequent during the rainy season. They break 
out generally in the afternoon, about the time of the daily maximum of heat, 
whilst they are extremely rare in the morning, (I only witnessed one case) 
and during the night. Statistics of accidents do not exist, nor are there 
many lightning rods in use (in Caracas about hall a dozen). But there are 
certain regions where the fo: mer are far from being uncommon, as, for 
instance, the country round the Lake of Valencia and the plains or lltinos to 
the north of the Orinoco. In these a considerable number ot cattle are 
killed by lightning every year, and 1 know also of several cases where houses 
were destroyed and people killed. The herds of cattle crowd together as 
soon as a thunderstorm begins, and the animals remain during the whole 
time with their heads down to the ground, thus avoiding instinctively that 
their pointed horns should act as lightning conductors (s/c). In the neighbour¬ 
hood of Maracav, at the Eastern end of the Lake of Valencia, accidents 

occur almost every year.Near Caracas accidents are comparatively 

rare. During all the years of my residence here no more than six have come 
to my knowledge; in three of them some damage was done to buildings, in 
two cases large trees were split, and in one (October, 1882), a ploughman was 
killed while at work in the held, together with his two oxen, his driving stick 
(about four yards long and shod with an iron point) having acted as a 
lightning conductor. 

To the above may be added the following extract from a recent number 
of the same Journal ( Nature, Vol. 94, page 261 ) :— 

In Symons’s Metero logical Magazine for July last (1914). Mr. L. C. W. 
Bonacina asked readers who had been in India whether lightning casualties, 
notwithstanding the severity of tropical storms, are not much rarer there 
than with us. He pointed out that many persons agree that thunderstorms in 
England are much more dangerous than in India. In the issue for October, 
a correspondent (G.G.) states that, in the course of his travels in various 
parts of India during a period of several years he had only known, or heard 
of one case of death by lightning, though a few high buildings, notably near 
Delhi, and tall trees in mountain districts had been struck. He, therefore, 
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answers Mr. Bonacina’s question in the affirmative, the reason being given 
that thunderstorms occur higher up in the air. He states that he has never 
seen lightning in India so near the earth as in England. 

It will be seen that the information elicited in 1914, is practically the 
same as that of thirty years earlier, and is based on general opinions, not on 
detailed and continuous observation. It would appear, therefore, that there 
is still need of careful records of the effects of lightning in the tropics. 

The records of the Registrar-General of Ceylon give the average 
number of deaths by lightning in this country as ten per annum from 1891 to 


1898. and eleven per annum 

from 1898 to 1910. 

The actual numbers 

year from 1899 are given in 

the following table: 

— 

1899 

16 

1906 

7 

1900 

18 

1907 

. 15 

1901 

17 

1908 

15 

1902 

13 

1909 

. 11 

1903 

2 

1910 

. 10 

1904 

9 

j 

1911 

2 

1905 

4 j 




The population of Ceylon in the year 1911 was 4,106,350 .—Annals ok 
the R. B. G. Pkradkniya. 


TREATMENT OF SEEDS FOR PLANTING 


The following practical suggestions have been issued by the Jamaica 
Agricultural Society in regard to the treatment of seeds for planting : —All 
corn (maize), and especially Guinea corn (Sorghum) seeds should be treated 
before planting to prevent them being eaten by mice, rats, ants and birds. 
When Guinea corn is planted without any safeguard it is usually the case that 
ants attack it within a few hours of planting, eat out the germ, and few' of the 
grains grow : then the seed is blamed. 

There are two simple ways of treating these grains. For Guinea corn w'e 
prefer to take a pudding pan half full of wood-ashes ; take enough kerosene 
to damp this, but not to make a thin paste. Soak the seeds for two hours or 
three hours in water, then put them in the mixture and shake it through. 
The seeds get coated and can then be planted ; some then shake through a 
sieve to get rid of the superfluous w'ood-ashes, but this is not necessary. 

The corn (maize) can also be treated in this way or by being coated with 
tar. Take coal tar, thin it with kerosene if necessary, put the corn in a sieve 
or pudding pan w’ith holes punched in it, then pour the tar on and let it run 
through ; or the corn can be put in a bucket or kerosene tin, the tar poured 
on, the tin shaken until all the corn is treated, and the superfluous tar can be 
poured off. The tar method is a messy one but very effective. 

We have found it sufficient to soak the grain in tar water which is made 
by keeping water for some weeks on tar, and stirring occasionally, then draw 7 
off enough of the water to soak the seed for three or four hours in it. 

Altogether the kerosene and wood-ashes method is the cleanest and 
easiest.— The Agricultural News. 
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LEAF MOULD. 


Next to farmyard manure, leaf mould is the chief agent by means of 
which the gardener ameliorates the soil. Whenever he has reason to know 
that specially congenial conditions must be established for the roots of his 
plants, the gardener “incorporates” leaf mould with his compost. If possi¬ 
ble he selects the decayed remains of oak or beech, but if these arc 
unobtainable he takes wiiat he can get in the way of decayed leaves. The 
wise gardener does not, however, merely wait upon Nature to set up decay. 
He collects the leaves as they fall, and, pressing them down into close heaps, 
prepares his own stock of leaf mould. 

It is evident that the changes which the leaves undergo in becoming 
mould are many and various. The heap develops a considerable temper¬ 
ature—the sure sign of bacterial and fungus activity. The closer the leaves 
are packed, the higher the temperature rises—and of this use is made in the 
employment of leaves with or without manure for the purpose of giving 
bottom heat to crops. 

Of the orderly series of changes which set up leaf decay and lead to its 
consummation in mould, little is known. Nevertheless, the broad features 
are clear. For decay to be complete, and to result in a sweet humus grate¬ 
ful to plant, a certain amount of moisture is necessary. Otherewise decay is 
arrested, and a sour, peat like mass repugnant to most plants is produced. 
Lime is also necessary, whether it be supplied by the soil water, as is the 
case on soils containing limestone or chalk, or whether it be supplied by the 
leaves themselves. It may, perhaps, come as a surprise to gardeners to learn 
that leaves contain a considerable amount of lime, but so it is. Analyses 
made in 1913 by Mr. Colville* show that the following amounts of lime 
(in per cent, of calcium oxide) are contained in leaves :— 

Red Oak, 173; Elm (Ulmus amcricana), 2‘39; Ben wood (Tilia auicri- 
cana) % 4*5; and Orange (Citrus aurantiuui ), 6 77. 

Thus in their content of lime the leaves bear, as it were, the seeds of 
their decay. One part, and perhaps the most important, which is flayed by 
lime in fostering decay, consists in the neutralisation of the acids contained 
in leaves. For, as is well known, and as is pointed out by Mr. Colville, 
fresh leaves contain considerable quantities of acids—enough to give to 
incompletely decayed leaves a distinctly acid reaction. Hence, unless the 
decay has proceeded far enough, leaf mould used in large quantities may 
produce an initial ill effect on plants. It is doubtful, however, whether in 
ordinary garden practice any such risk is run, for in such practice the par¬ 
tially decayed leaves ire mixed with soil and other ingredients, and any acidity 
they may have is quickly neutralised. Nevertheless, the gardener is wise 
who adheres to his general rule of choosing for his composts the nice well 
decayed debris, feeling kindly to his skilled lingers. Mr. Colville has been 
at pains to trace the gradual decline in acidity in decaying leaves, and finds 
that under proper conditions the acidity is lost, and the mould becomes 
alkaline in reaction in the-course of a year. Where, of course, rainfall and 
lime are deficient, the acidity remains, and then, as anyone may see in wood¬ 
lands, only certain kinds of plants can thrive. Gardeners are apt to be too 
much on their guard against using leaf mould in such situations. They 
need have no fear. Let them but collect this partially rotted mould, dust it 
with lime, and expose it to the weather, and in the course of a few months 
they will have an admirable material for garden use. 

* Annual Report, Smithsonian Institute, 1913. 
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Mr. Colville makes a good point, and one which we do not remember 
having seen made before, namely, that in soils poor in lime trees and plants 
generally act as surface concentrators of lime. Their roots absorb lime, and 
from the deeper layers of the earth send it to the trunk, and particularly to 
the leaves, so that when the latter decay, the lime forms a top-dressing, and 
is at the disposal of surface-rooting plants. Virgin soil from old forest land 
owes some, and perhaps much, of its fertility to the presence of lime. And 
this not only because of the virtue of lime itself, but also because nitrification 
is encouraged by the presence of lime. 

Beside the prime agents of decay—bacteria and fungi—animals play a part 
in breaking down vegetable remains. Earthworms, as Darwin showed long 
ago, are important agents of decay, mixing as they do, soil and vegetable 
particles and voiding them on 1 lie surface. Mr. Colville claims a similar role 
for myriopods, and estimates that in some regions these agents may manu¬ 
facture leaf mould at the annual rate of more than two tons per acre.— 

Gar i> enebs’ Chronicle. 


ROYAL BOTANIC GARDENS, PERADENIY A. 


'I'lie following are the prinei 
the Koval Botanic Gardens, Pc 


pal species introduced or reintroduced into 
ideniyu, during the period under review:— 


Acacia molissima 
Agave tequilana 
Balanites Maughamii 
Bambusa polymorpha 
Bolusantlies speciosus 
Brass- Laelia Helen 
Caesalpinia horricla 

' Calosanthes indices 
Cassia beariana 
Cattleya Ashtoni 
C. Portia 
C. Heloisiae 

C. labiata, X. C. alexaudra 
Cal an the veitchi 
C. “Win. Murray” 

C. “ Bryan” 

Cardamom, Java variety 
Chainaedorea, sp. 
Clitandra arnoldiana 
Copernicia cerifera 
Cotoneaster trigida 
Cvnoglossum furcatum 
Cytisus proliferns 
Da’bergia sissoo 
Desmodium podocarpum 
Echiuin candicans 
E. simplex 

^Eucalyptus citriodora 
Ficus Kfbhnac 
Guaiciun officinale 
Hibiscus (collection) 
Hippophae salicifoiia 
Jacquinia sp. 


(Forest Department, South Africa) 
(Royal Botanic Gardens, Kew) 
do 

(Forest Department, Burma) 

(E. Budd, East Transvaal) 

(Sander & Sous, England ) 

(Hakgula ) 

(Horticultural Gardens, Lucknow) 
(Ceylon Agricultural Society) 

(Sander & Sons, England) 
do 
do 
do 
do 
do 
do 

(A. J. van der Poorten, Galagcdara) 
(J. C. Harvey, Mexico) 

(A. J. van der Poorten, Galagedara) 

(Royal Botanic Gardens, Calcutta) 
do 

(Royal Botanic Gardens, Kew) 
(Horticultural Gardens, Lucknovy) 
(Royal Botanic Gardens, Calcutta) 
(Royal Botanic Gardens, Kew) 

do .. j 

(Horticultural Gardens, Lucknow) . 
(Royal Botanic Gardens, Calcutta), , 
(Department of Agriculture,.Tfrinidad 
(Botanic Gardens, Bangalorp). . . , , 
(Royal Botanic Gardens, Calcutta) 

(J. Q. Harvey, Mexico). . : 
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Jak, J oh ore variety 
Kennedya comptoniana 
Landolphia klainii 
L. owariensis 
Laelia einnabarosa 
L.c., X. L. purpurata 
L. paeavia 

\j. purpurata, X. L. cattieva 
“C. S. Ball” 

\j . Cattieva Nyasa 
L. C. fascinator 
L. C. Kathleen 
L. C martinetti 
L. C. schutzeriana 
\j C. canhamiaua 
L. C. derails 
L. C. statteriana 
Leea robusta 
Mango " Pico” 

Prosopis julillora. ” Mesquit 
Bean” 

Mctroxylon longispinum 
Musa textilis 
Peristrophe speciosa 
Statice arborcsceus 
Stercospermum siniemn 
Vanda teres, var. Andersonii ... 

V. Miss Ganejuina 
Voandzeia subterrauea 
Vitis repens 

—Ax\ : Rept. of the Sr 


(F. L. Daniel, Colombo) 

(M. Herb, Naples) 

(A. J. van der Poorten, Galagedarn) 
do 

(Sander <& Sons, England) 
do 
do 

do 

do 

do 

do 

do 

do 

do 

do 

do 

(Royal Botanic Gardens, Calcutta) 
(Division of Horticulture, Manila) 

(Cevlon Agricultural Society) 

(Botanic Gardens, Buitenzorg) 
(Department of Agriculture, Manila) 
(Royal Botanic Gardens, Calcutta) 
(Royal Botanic Gardens, Kew) 
(Ilakgala) 

(J. H. de Sarain, Kandy) 
do 

(Botanic (hardens, Mauritius) 

(Royal Botanic Gardens. Calcutta) 
pdt. of Bor: Gardens, Ceylon, PM4. 


ROTATION OF CROPS IN JAFFNA. 

C. M. SINNYAH MUDALIYAR. 

(A Paper read al Ihc meet in if of the Ja ffna Tohaeeo Committee 
held 24th August 1915). 

Rotation of crops means raising of various crops, one after the other, 
on the same soil. If crops of the same kind are grown continuously on the 
same soil, the efforts of the farmer will not be crowned with success, for 
reasons stated below.— 

(a) . It is a well-known fact that every kind of crop raised on a soil 
removes from that soil that special kind of plant food required for that crop; 
consequently, by raising the same kind of crop year after year on a soil, that 
soil becomes denuded of that special kind ot plant iood and the result will 
be a deterioration of the crops raised on that soil. 

(b) . Growing repeatedly the same kind of crop on a land conduces to 
an abnormal increase of insects and fungoid pests which damage that crop, 
there being a continuous supply of food lor those pests. To make these 
plant pests either to die from want of their food or to make them go away 
elsewhere in search of food, it becomes necessary that different kinds of 
crops should be raised, one after the other, on the land. This is the very 
reason why coffee failed in the Central Province and it will be no wonder 
if tea too fails in course of time. 
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(c). The plants secrete their poisonous substances in the system 
through their roots, into the soil just as animals secrete theirs. If steps are 
not taken to nullify the bad effects of these poisonous excretions, they, in 
course of time, will become deleterious to the plants growing on that 
soil. In view of these reasons, it is absurd to attempt to grow coconuts, 
palmyrahs or other plants once again on the same soil on which they grew 
once before. I have observed that several farmers who are ignorant of the 
above fact have been sadly disappointed in their attempts to grow coconuts 
once again on the lands on which those plants grew once before. The 
poisonous excreta of the plants can be divested of their poisonous character 
by a liberal supply of lime, leaf manure, etc., and by deep and frequent 
tillage. 

(2). Rotation of crops is very advantageous to the farmer for reasons 
stated below 

(it). He can control the devastations caused by insects and fungoid 
pests. 

(/>). He can, weather permitting, be profited by growing some useful 
crops on paddy lands which now lie fallow from February to August. 

(< ). He can increase the supply of plant food in a soil by cultivating 
thereon leguminous crops which, as a rule, store up nitrogenous food from 
the air. This food would be available for the succeeding crop. 

(</). He can get a good supply of food for his cattle which are indis¬ 
pensably necessary to every farmer for manuring and tilling his soil. 

(3j. Rotation of crops is practised to some extent, in some parts of the 
Jaffna District, but it is not carried out in the proper way. In paddy lands 
where irrigation is possible by means of ponds and wells, tobacco, chillies, 
gingelly or kurakkan is grown immediately after the paddy crops have been 
harvested. In garden lands, tobacco, millet, and kurakkan are grown, one 
after the other. I have to point out, in this connection, that raising two 
cereal crops such as millet and kurakkan, one after the other, on the same 
soil, is not a very judicious course. I would advise the farmers to give up 
growing kurakkan after millet and to grow in lieu thereof sunn hemp or some 
other leguminous plant and to bury them into the soil when they are about 
to flower. This course, I need not point out, would obviate the necessity for 
expending a large sum of money in procuring green leaf manure from outside 
as it is at present done. The farmer thinks that any kind of leaves will do 
for manuring tobacco. He does not know that the leaves of the leguminous 
plants alone are the leaves that are well suited for manuring tobacco whose 
leaves are used for smoking. 

(4). The special points to be observed in rotation of crops are the 
following:— 

(rt). Plants are either shallow-rooted or deep-rooted. The former kind 
of plants make use of the plant food contained only in the upper layer of the 
soil while the latter kind make use of the plant food contained both in the 
upper and in the lower layers. The object of the farmer being to derive as 
much profit as possible from the soil with the least possible outlay, it becomes 
necessary that both kinds of plants should be grown one after the other. 

(b). Some plants require plant food containing a large quantity of 
potash while others require food containing a large quantity of either 
nitrogen or phosphorus. The soil contains these plant foods not in a fixed 
proportion. In order to derive as much profit as possible from one’s land, 
it becomes necessary that the owner thereof should raise such crops as arc 
suitable to his soil, one after the other. 
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(c). Nitrogenous plant food is too scanty in the Jaffna soil. Any plant 
will not thrive well, if a good supply of this kind of food is not available in 
the soil. To increase the supply of this plant food in the soil, it becomes 
necessary that leguminous crops, such as sunn hemp, dhaincha, pease, croto- 
laria or kavilai (tephrosia) should be grown on all soils and buried therein 
every year. 

5. The proper course of rotation of crops suitable to Jaffna is to raise 
the following crops one after the other to suit the seasons. 

FOR PADDY LANDS. 

1. Paddy crop. [ 2. Leguminous crop. 

FOR GARDEN LANDS. 

1. Tobacco crop. | 2. Cereal crop of millet, etc. 

3. Leguminous crop. 

EXPERIMENTS WITH VARIOUS TYPES OF 

LUCERNE. 

E. BREAKWELL. 

The lucernes grown in the Experiment Farms of New South Wales may 
be divided into the following types : Tamworth, Peruvian, Arabian, Sand, 
Turkestan and American. 

'Fhe Tamworth type is characterised by an erect growth, rather woody 
stem, large tap root and leafy branches. The Hunter River and Mudgee types 
are essentially similar to the Tamworth. The Mudgee type, however, at 
Cowra seems to thrive better during the winter months than the Tamworth 
or Hunter River, probably due to local acclimatisation. 

Owing to its erect habit, the Tamworth type is particularly adapted to 
haymaking, and up to the present has produced the largest quantity of food 
of all lucernes at Grafton, Wollongbar. Yanco and Bathurst Experiment 
Farms, and at Hawkesbury Agricultural College 

Peruvian lucerne can very readily be distinguished from the Tamworth 
by the hairiness of the leaves ; it has fewer stems and these are less branched. 
It is credited with thriving best in a climate of mild winters and hot dry 
summers ; but on the whole in those New South Wales Experiment Farms 
under such a climate, Peruvian lucerne did not prove superior to the 
Tamworth. 

Arabian lucerne required somewhat the same climatic conditions as Peru 
vian, but was much more sensitive to cold. This lucerne is characterized by 
extremely succulent stems containing less fibrous matter than Tamworth. It 
is as hairy as Peruvian and has much larger leaves than the latter. Another 
character is the short life of the tap root, which soon rots while the new 
growth springs from shoots from the surface of the tap root. It is probable 
that this characteristic will militate against its drought resistance. It does 
well at Wollongbar, Cowra and Bathurst Experiment Farms At Wollongbar 
during the cooler months it is superior to Tamworth. It makes rapid growth 
after cutting. 

Sand lucerne, as originally bred in America is said to be a cross between 
MaUcago falcata and 21/. saliva. In New South Wales it has been tried to 
Wollongbar, Grafton, Glen Innes, Cowra, Bathurst and Wagga, Hawkesbury 
and Nyngan. Owing to its prostrate or semi-prostrate habit Sand lucerne 
cannot be recommended for hay. But it seems to be particularly adapted at 
pasture, owing to its heavy growth of foliage at the crown, 
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There appears no doubt that Sand lucerne is more drought resistant than 
any other lucerne. At Nyngan it subsisted during the year 1914 with only 6 
or 7 inches of rain. The best results have been obtained by sowing thinly in 
dry districts in rows 2 ft. 6 in. or 3 ft. apart. 

Turkestan lucerne is characterised by thick leafy growth and rather small 
leaves. In no case, however, has it proved superior to Tamworth. 

American lucernes in appearance are similar to the Tamworth type. 
They show, however, the results of acclimatisation in America, and certain 
local strains have there been raised which have proved superior to the older 
types. Such are Montana, Oasis, Northern Californian, Kansas and Grimm 
lucernes. 

All these are being tried at the Experiment Farms. The results of 
acclimatisation in America are well shown by the progress of certain types 
here. For example, Montana lucerne coming from a district with very cold 
winters and extremely hot summers does very well at Glen Inues which has a 
similar climate, and has proved superior to Tamworth. Although not grow¬ 
ing much higher than Tamworth it stools more considerably and produces a 
greater bulk of food. Its tap root is much larger and the other roots are more 
numerous than those of the Tamworth type. 

Northern Californian, coming from a district with a similar climate, has 
also done well at Glen tunes. 

Kansas lucerne is showing promise at Hawkesbury and at Cowra. 

Oasis lucerne, credited with standing dry conditions in America is doing 
well at Grafton, Cowra, Hat hurst and Yanco. It is semi-prostrate and appears 
similar in structure to Sand lucerne. 

Other types of lucerne are being tried at the Experiment Farms. Algerian 
does best at Glen Innes. Chubut lucerne, from Patagonia, is thriving well at 
Vanco. — Monthly Bu li.ktin. 
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i 
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I 

Place 

| 
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; 

1914. 


! in. 

i in. 


in. 

1 in. 

Colombo 

: 12*63 

j 365 

Kurunegala 

9'53 

*55 

Kandy 

12*90 

1 5'96 

Batticaloa 

314 

1*15 

Galle 

1518 

! 607 

Bad nil a 

479 

0'33 

Jaffna 

1*21 

i . ° 

Ratnapura 

36'21 

977 

Anuradhapura 

1*06 

0 

Nuwara Eliya 

2006 

1 

12*39 
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COCONUT CULTIVATION IN THE 
EASTERN PROVINCE. 


The rainfall of Batticaloa, the centre of the coconut growing 
industry of the Eastern Province, has averaged for the last 
44 years 62‘83 inches per annum. Some 50 inches of this total 
fall in the five months October-February during the North-East 
Monsoon; so that while the rain is sufficient in quantity the 
distribution is so uneven that the trees bear only half crops. It 
is worth while calculating the amount of water lost during the 
year, and whether and by what means any of it could be saved. 

The trees are planted at the rate of 80 to the acre, and yield 
on an average 25 nuts per tree per annum. This gives 2,000 nuts 
per acre. It takes at Batticaloa 1,100 nuts to make a candy of 
copra (560 lb.), so that the average weight of copra produced is 
9 cwt. Taking into account the husks, shells and fallen leaves, 
we shall probably not be far wrong in estimating the amount of 
dry matter produced in the course of the year at 36 cwt. The 
amount of water transpired by a plant for one pound of dry 
matter produced depends upon several factors—species, fertility 
of soil, temperature and humidity of atmosphere. Generally 
speaking it may be taken as 500 lb. It is probably much more 
than this with the hot dry climate and poor soils of Batticaloa; 
not less than 800 lb. Calculating it at 800* we find that 


* The writer in his address at Batticaloa on October 9th, of which this article is a 
summary, took the amount at 1,000, which may perhaps be a little high, 
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1,440 tons of water per acre per annum are used by the 
coconut trees to produce their crop. A fall of 62‘83 inches 
represents 6,408 tons of water ; 4,968 tons are therefore lost. 

Some of this drains away in the monsoon flood but the bulk 
of it sinks in, raising the water table. Of that which sinks a 
great proportion is eventually dissipated through surface evapora¬ 
tion and transpiration by weeds. Surface evaporation can be 
checked by stirring the surface of the land from time to time 
to rupture the capillary tubes through which water rises by 
attraction from the water table. If these tubes are broken 
by harrows the water cannot escape at the surface but must needs 
pass through the trees. The amount of copra produced being 
in direct proportion to the amount of water transpired, the 
planter possesses in the harrow means whereby to increase his 
crops. Again, clean weeding is one of the fundamental principles 
of the Dry-farmer, because weeds transpire soil moisture just as 
the crops themselves do. The water escapes through weeds 
at a much greater rate than through a bare, uncultivated surface. 
Under conditions such as prevail at Batticaloa, where all the 
energies of the coconut planter should be concentrated upon 
husbanding his soil-water, not a weed or bush should be allowed 
to grow in a bearing plantation during the dry weather. In a 
young plantation the circumstances are a little different; the 
young trees do not occupy all the land ; green manures could 
therefore with advantage be grown between the rows and "cut 
and mulched to the plants. If by disc-harrowing his land, say, 
once a month and clean weeding he could save one-seventh part 
of the water now lost, the planter might reasonably expect to 
increase his crop 50 per cent. 

The soils of Batticaloa are sandy, very suitable, it has been 
pointed out, for coconut trees ; but the suitability of a soil for a 
particular crop can never be considered wholly apart from 
climate. If the 62 inches of rain fell half in the South-West 
Monsoon and half in the North-East the soil might be considered 
very suitable for coconut trees, but sandy soils are not adapted for 
retaining moisture through a long period of dry weather. The 
Batticaloa soils lack body; they require organic matter in the 
form of coconut husks, dead leaves, branches; as much as can 
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possibly be applied to them. This would improve their texture 
and increase their power of retaining moisture. It would also 
increase their fertility, as organic matter is the source of nitrogen. 
The amount of water transpired for a pound of dry matter 
produced is less in a fertile than in a poor soil. Coconut husks, 
jungle mulch and green manures can therefore to a certain extent 
take the place of water. At present husks are in nearly every 
case burnt, a squandering of wealth deplorable under the 
circumstances. By some means or other they should be returned 
to the land to rot into the soil. Burying them in trenches no 
doubt hastens their decomposition, but the trenches unless filled 
up immediately operate as drains, the very thing to avoid in the 
dry season. Scattering them loosely over the land before the 
rains set in would probably be the. most satisfactory for the soil. 
It is a point, however, that only local experience and circum¬ 
stances can decide. 

But we believe that something more than the returning of 
the husks could profitably be undertaken on these porous soils, 
which require above all things organic matter to give them body 
and to enrich their store of plant food. Jungle mulch where 
available and near at hand could be carted on to the land; and 
young plantations could be thickly sown with green manures 
suitable to the soil. Divi-divi appears to be such a one. It 
belongs to the natural order leguminosae which has the property 
of collecting nitrogen from the atmosphere, thus adding greatly 
to the food supply of the soil when their leaves and branches 
arc cut and mulched, and it grows freely at Batticaloa. The 
question of how best to cultivate them as a green manure to 
occupy the land for only 5 or 6 years is one that the local Agri¬ 
cultural Society should take up on their new experiment station 
when it is opened. Thick sowing (say in rows 3 feet apart) and 
frequent cutting back would be the lines to follow. Pigeon 
pea (Cajaiius indicus) should also be tried as well as other green 
manures such as horse gram (l)olicJws), black and green gram 
(Phaseolits ),cowpea ( Vigiia ), jack beans (Cauuvalia), velvet beans 
!Siizolobium) ; not only in young plantations but also among 
large trees, provided the green crops were ploughed or harrowed 
into the soil before the dry weather set in. 


R. N. L. 
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COCONUTS. 


COCONUTS AT ST. LUCIA. 

A considerable amount of attention has been paid to coconut cultivation 
during the last few years, and the extension has increased at such a rate that 
coconut planting can no longer be regarded as a minor industry in St. Lucia. 
Many of the older plantations will soon be coining into bearing, and the 
various questions connected with the preparation of marketable copra, etc., 
will require investigation. 

The soils of St. Lucia and the local climatic conditions are most suitable 
for this cultivation, and the majority of the young groves give every promise 
of a flourishing industry being established in the near future. 

The export ol coconuts shows a decrease of 16,459 nuts on the previous 
year. This decrease can be explained satisfactorily from a local and agricul¬ 
tural standpoint, as there has been no falling-off in production but really an 
annual increase of something between 25,000 to 30,000 nuts. These nut-s 
have been used for local planting, and allowing for losses, represents an 
increase in this cultivation of something like 450 acres. 

In future it is likely that there will be a steady increase in the shipping 
of copra, as the majority of planters are fully alive to the importance of 
selecting only the best nuts for planting, the smaller ones being dried and 
shipped as copra. The increase in this export for the year under review 
was 73 cwt.— Rkpt. of the Agric. Dept., 1914-15. 


SELECTION OF COCONUTS FOR 
GERMINATION. 


This article discusses the question of the effect of the age of the tree and 
its local conditions on the quality of the nuts for seed purposes. No evidence 
is obtainable to support the view that the nuts of young trees are unsuitable 
for seed purposes, and it is considered sufficient to select nuts for planting 
purposes from trees in their third or fourth year of bearing. In this way a 
more complete pedigree, so essential to seed selection, is obtained. 

Trees from selected nuts planted in Nevis (West Indies), came into 
bearing at 4 years and 4 months and out of 1,000 nuts selected a year later, 
more than 89 per cent, germinated.— Bull, of the International Inst, 
of Agric. 
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COCONUTS IN PORTO RICO. 


The coconut co-operative experiments, including fertilization and culture, 
reported on the past two years, have been continued and new cultural experi¬ 
ments undertaken in parts of the island where different weather conditions 
prevail. As this is a profitable crop, and one to which but little expe. imental 
attention has been given in Porto Rico, it is the plan to extend the lines of 
work already undertaken, including fertilization, seed-nut selection, and 
nursery and orchard culture. In the fertilization experiments started in June, 
1912, eight harvests have been made The number of nuts taken from each 
tree and the diameter of the nuts from the different plats have been recorded 
for each harvest. The yield in the plats given complete fertilizer was in 
excess of that in check plats for the last harvest, although between the com 
plete and incomplete and check plats but little differences have resulted so 
far. The number of nuts harvested in the experimental field hardly averaged 
30 per tree. The average diameter of the nuts was 4 8 inches. As the trees 
under observation are old palms on sandy beach land, apparently an ideal 
situation for coconut culture, the results of the harvests show how slowly old 
palms give returns for fertilizer investment. As the yield per tree is far below 
what it should be. an early increase is expected in the fertilizer plats. 

Aside from the notes on fertilization, valuable data have been recorded 
regarding the number of nuts harvested from the individual trees. A few 
trees are bearing over 100 nuts per year, exceptional ones over 140. while a 
number, which are from all appearance thrifty, are producing annually not 
more than 10 nuts each, and a few not mere than 5 nuts each. As there is a 
good stand of trees in the experimental plats, and productive and unproductive 
ones are found growing side by side throughout the field, the importance of 
seed-nut selection by those contemplating a new grove is plainly shown. In 
connection with selection work, records are being made showing the constancy 
in shape and size of both husks and nuts borne by individual trees. 

In co-operation with A. J. Harvey, experiments arc being conducted on 
his plantation to determine the advisability of growing leguminous cover crops 
in a young coconut grove. This plantation is situated a few miles east of San 
Juan on a sandy coastal plain within half a mile of the ocean. Jack beans 
( Canavalia eusifortnis ) and a few species of velvet beans ( Stizolobiuni spp. ) 
planted in April all made good growth ; and as they crowded out all native 
weeds and grass, cultivation was dispensed with, except for cutting the legu¬ 
minous vines near the palms every few weeks, until the plants died in the 
following winter. The Stizolobiuni species proved to have a longer growing 
season and to produce a heavier crop of vegetation than the Canavalia, and 
are, therefore, preferable in coconut plantations. The type of land suitable 
to coconut culture, if not cultivated, will, for most of the year, be overgrown 
with wild vines and weeds. These wild vines are almost as troublesome as 
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the Slizolobium. s in climbing over the young trees, and they store no nitrogen 
from the air and add much less vegetable matter to the soil. Coconut palms 
should be set further apart than other orchard trees, and the cultivation of 
this large area and the improvement of the soil can be greatly facilitated by 
the judicious use of leguminous cover crops.—R eel ok Porto Rico Agric. 
Kxpt. Stx., 1914. 


COCONUT POONAC. 

'fhe foliovving analysis of coconut poonac recently made in the Bangalore 
Laboratory appears in the Planters’ Chronicle : — 


Moisture ... ... ... 12*89 

Organic Matter* ... ... ... 78‘09 

Phosphoric acid ... ... ... 1 47 

Potash ... ... ... ... 1 '89 

Other soluble mineral matter ... ... 5*05 

Insoluble mineral matter ... ... 2*61 


SANDALWOOD TREE. 

The following interesting note on this tree occurs in the report of the 
Superintendent, Madras Agri-Horticultural Society’s Gardens :—San (alum 
album, known as the Sandalwood Tree, is a native of the Mysore State where 
the wood is a Government monopoly and brings in a very large income as 
the bulk of the 2,000 tons annually offered for sale comes from Mysore. 
Frequently members and customers of this Society have asked for sandal¬ 
wood seedlings and I have procured them from Mysore, or grown them 
from seed in the gardens, but the majority of the plants have died and 
it has always been put down to defective re-potting and hurting the roots; 
but it has recently come to my notice that the plant is a root-parasite 
obtaining a great deal of its nourishment from the roots of other trees, so 
that in transplanting sandalwood tree seedlings a very large ball of earth 
attached to the roots must be taken up in addition to being careful not to 
hurt the tap root and in planting the tree it should be placed where the roots 
can attach themselves to the roots of shrubs growing near by. Most trees 
object to and suffer from the tangling of the roots of other trees and shrubs, 
but in the case of the Sandalwood tree such a tangle is necessary to its 
parasitic root system. 

* Nitrogen in organic matter ... ... 3*50 
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RUBBER. 

' -—-- 

RUBBER FAMINE IN GERMANY, 

When the war broke out German business circles recognized that the 
extraordinary conditions it created would have a far-reaching effect on the 
commercial and industrial life of the empire. But there still seem to be a 
good many people in Germany who have not yet been impressed with the 
changed conditions, and among them are quite a number of dealeis in the 
rubber trade, who complain very loudly that the manufacturer does not turn 
out their orders as acceptably and as rapidly as he would in normal times. 
The rubber journals are taking these complaincrs to task, and sec king to con¬ 
vince them that under present trade conditions they should make all proper 
allowances for the extraordinary difficulties under which the manufacturer 
labours, and that they should not be too insistent on immediate deliveries or 
on getting exactly the quality at precisely the price mentioned in their orders. 

The Allies’ blockade is being felt more and more each day, and the list 
of rubber goods “no longer obtainable’’ is increasing constantly. Each dav 
increases the inconveniences created by the lack of raw materials, and the 
discovery, or even the pretended discovery, of some new substitute for a scarce 
or “no longer obtainable” raw material is heralded throughout the press. It 
was announced lately that the Kaiser had motored to the trout in a machine 
equipped with artificial rubber tires. Immediately the press announced that the 
great problem had been solved, that artificial rubber was at last practicable 
that Germany would no longer have to rely upon foreign countries for her 
crude rubber supplies. Rubber would now be home-made. It appears, how¬ 
ever, now that the much-talked-of artificial rubber tires of the Kaiser’s auto¬ 
mobile were only experimental ones, produced at great cost, or at least at a 
cost that would prohibit their being produced on a commercial basis, or even 
on a basis permitting their use for the present military needs. 

Another substitute that is receiving wide publicity in Germany appears 
to offer greater possibilities. It is known as “ textilose,” and is to be used as 
a substitute for the jute Germany formerly imported in great quantities from 
British India 

Textilose is made by spreading paper on a fibre gauze and cutting the 
product in strips, which are then spun into a yarn and can be woven in a 
similar manner as other paper yarns. Two factories are said to be producing 
about 44,000 pounds of textilose bags per day, and it is also stated that over 
40,000,000 marks (#9,520,000) have been subscribed for the promotion of the 
manufacture of this jute substitute both in Germany and abroad. 

When the war broke out there was a very large supply of cotton, and 
even after the beginning of hostilities, large quantities of raw cotton from time 
to time reached Germany. Manufacturers used freely of this supply, with the 
result that when the Allies tightened their effective blockade the supply of 
raw cotton was considerably depleted. Since August 1st the manufacture of 
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cotton goods has been absolutely prohibited. The government’s order is tar- 
reaching and strikes all kinds of goods made of cotton or containing any of 
this staple. Without distinction it prohibits the manufacture of all cotton 
yarns, cotton threads, fabrics, wearing apparel, bags, belts and all woven pr 
knitted goods containing cotton* Since August 1st it has been legal to use 
cotton only in the manufacture of military requisites. Long before the govern¬ 
ment decided on these restrictions the price of raw cotton had reached the 
alarmingly high price of 30 cents per pound. The efforts made to encourage 
the planting and harvesting of hemp and flax have not yet given any material 
results. 

Another government operation of great importance to the rubber in¬ 
dustry is the recent seizure of all supplies of sulphur. However, the seizure 
of sulphur supplies is considered an advantage to the rubber trade, for the 
government has promised to distribute sufficient quantities to answer the 
immediate needs of all. 

Lubricating oil is becoming so scarce and its price so high that only few 
rubber manufacturers can afford to use it for their machinery. Even graphite, 
which is used as a substitute therefor, is becoming rare and expensive. 

The Allies’ blockade has created such a rubber, gutta percha and copper 
famine that the D. V. E, (Union of German Electrical Engineers), which fixes 
the standards for rubber and gutta percha insulated wires, has been obliged to 
modify its standards to make their observance possible under present condi¬ 
tions. As far as possible iron will be used instead of copper, and rubber and 
gutta percha insulations will be replaced by impregnated paper wherever prac¬ 
ticable. In cases where impregnated paper cannot be used, reclaimed rubber 
will take the place of the usual insulator until normal conditions are re¬ 
established. 

The war has increased interest in farming here, and farmers, owing to 
lack of labour, are obliged to use modern machinery to a much greater extent 
than they formerly did. This creates an unusual domestic demand for many 
rubber mechanical articles, and especially for belts, in view of the fact that 
the use of leather for other than military purposes is strictly forbidden. But, 
because of the high cost of raw materials necessary for making these belts, it 
is almost impossible for manufacturers to make reasonable profits in producing 
these necessities. Of course, those who had a large stock of belts on hand 
are securing large profits, for farmers are glad to take what they can get and 
are using all sorts of belts on their threshing machines and other agricultural 
implements. 

Packings and the like that can easily be made of substitute materials are 
giving but little trouble. The hose industry, generally speaking, is dead. No 
orders are forthcoming : people who use hose are doing the best they can by 
keeping their old hose in repair. 

Before the war, maritime as well as river navigation offered a great market 
for all sorts of mechanical rubber goods. River navigation is at a standstill 
through lack of freight and lack of hands ; maritime navigation, as far as 
Germany is concerned, is stopped almost entirely by the activities of the 
Allies’ fleets. 

In a word, the rubber industry here is badly affected by the war, and 
were it not for government orders for tires and other mechanical and surgical 
ubber goods, the whole industry would be at a dead standstill. 
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THE GERMAN SYSTEM. 

As an illustration of the thoroughness with which the Germans conduct 
their military operations, a paragraph in a letter recently written from northern 
France is interesting. The writer says :— 

“After every battle in which the Germans have been victorious the field 
is literally scoured, and all the junk is transported to headquarters. Scores of 
ripped and torn auto tires are collected and sent to an establishment where 
the rubber can be utilized in the making of new tubes.” 

GERMANY SAVING EVERY SCRAP OF RUBBER WASTE. 

The saving of every possible scrap of waste rubber has now become such 
an important matter in Germany that not only the Imperial Government but 
State and Municipal authorities have taken the matter up ; and the Red Cross 
organization particularly is instructing the public in regard to collecting old 
rubber articles so that nothing shall be missed. The newspapers even go to 
the extent of giving general instructions as to how waste rubber articles shall 
be sorted before being turned over to the factories for use, so that the delay 
ot re-classification may be avoided- 

On June 1st, Austro-Hungarian rubber manufacturers increased their 
prices for rubber goods from 50 to 100 per cent.— India Rubber World. 


SMOKED SHEET AND SMOKE HOUSES. 

B. J. EATON. 

As enquiries are received from time to time from planters asking for 
advice on the phenomenon in connection with sheet rubber known on the 
lubber market as “stretching rusty or resinous,” and frequently attributed by 
brokers to excess of resin in the particular rubber, it is thought advisable to 
make a brief statement with reference to this particular fault, which, although 
it probably has no effect on the real quality of the rubber, affects its market 
value and under present conditions of buying and selling must be taken 
account of and remedied. 

The appearance which is usually produced when the dr> rubber is 
stretched or lightly scratched, resembles powdered resin; hence probably the 
broker’s idea of the presence of excess of resin. 

The phenomenon, however, is due to a sweating or exudation of the serum 
or mother-liquor left in the rubber, which comes to the surface as the sheet 
of rubber contracts on drying and, if unable to drain off or not removed by 
suitable methods, evaporates on the surface in the form of a thin film. This 
film is not obvious till the rubber is stretched or scratched, when it breaks 
up and on account of the reflection and refraction of light caused by small 
particles, its appearance is indicated by a deposit resembling powdered resin. 
All transparent substances, such as glass, large colourless crystals, light yellow 
resins, gums, etc., when in a thin film, would not be visible, but when 
powdered the minute particles all reflect and refract light and the powdered 
material becomes visible as a white or yellowish powder. The film of 
evaporated serum on sheet rubber behaves similarly. 
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Some time last year when investigating surface slime formation on slab 
rubber, i.e., fresh coagulum from the ordinary pans, which were only rolled 
or pressed lightly and which contained a large proportion of residual serum, 
a large amount of this deposit was naturally formed on the surface of these 
slabs; when the slabs were soaked in water, if the surface remained above 
the surface of the water in the tanks in which the slabs were soaked, this, 
slime formed on the surface on standing, while on the side below the surface 
of the water it was dissolved off in the water. 

An analysis of this slime, after drying completely in a desiccator, yielded 
nitrogen corresponding to a total protein content of over 60 per cent., the 
remainder being chiefly resin (acetone extract) and mineral salts. This 
proved that the lilm consisted largely of protein material as had been 
suspected. 

REMEDY. 

The remedy for this fault suggests itself, viz., to allow the sheets 
after machining and marking, to drain for an hour or two and then to 
soak them again in large pans of water, with one or two changes of water 
if necessary, subsequently scrubbing the surface of the sheets slightly with a 
stiff scrubbing brush, after removing from the water, and before placing in 
the smoke house. As a rule, the more concentrated the latex used in making 
the sheet, and the thicker the sheet, the more liable is this him to be formed. 

This phenomenon is less likely to occur on ribbed sheets, i.e., with 
ribbed markings along the length of the sheets ; since, on hanging to drain, the 
exudation from the rubber would drain more easily along the ribs. 

A sample was received recently from an estate in which only one side of 
the sheet was affected. This was probably caused by the sheet having been 
placed on a table on which the serum from other sheets had drained. 

CONTROL OF SMOKE ROOM TEMPERATURES. 

The usual method of controlling the temperature in a smoke house is by 
means of a maximum and minimum thermometer. 

The disadvantage of this instrument in recording temperatures is that a 
cooly can easily make up a lire early during the night so that the thermometer 
reaches a definite maximum and, for the remainder of the night, the tire need 
not be replenished, since the temperature will not drop very low till early 
morning. The actual maximum temperature may therefore have been main¬ 
tained only a very short time and the drying may become slow. 

The use of an instrument, however, which records the temperature auto¬ 
matically during the whole period obviates this difficulty and is an excellent 
check on the cooly. Such an instrument is known as a thermograph and is 
supplied by most scientific apparatus makers. 

The instrument consists of an eight-day clock rotating a drum to which 
a paper chart is fixed. The chart is divided into days and hours, each chart 
covering a period of 8 days. Sufficient charts are provided with the instru¬ 
ment for one year and extra supplies can be purchased cheaply or a plain 
piece of paper can be used, as the temperature curve will show whether great 
variation of temperature has occurred. The instrument itself costs under 
£5; the clock, with chart attached, is enclosed in a copper case, which can 
be locked, so that the mechanism of the instrument cannot be interfered with. 
The only work involved is the winding of the clock once every eight days 
and the replacement of the old chart by a new chart. 
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DAMP SMOKE HOUSES. 

One or two enquiries have been received in connection with the “sweat¬ 
ing” of the rubber in smoke houses and the deposition of moisture on the 
rubber and on the interior of the building. 

In these cases, it was found that outside smoking arrangements were 
employed, i.e. furnaces built up outside the smoke room, usually below the 
ground level, with a due leading into the smoke room. 

In one case, common moulds or mildews were actually found growing 
on the rubber in the smoke house. 

As a rule such exterior smoking arrangements are unsatisfactory. The 
principle of smoking is slow combustion, producing a product rich in anti¬ 
septic constituents ; consequently to obtain a good smoke or vapour the fuel 
must burn slowly and at a comparatively low temperature. Many of the 
products of this slow combustion, although volatile, are easily condensed, and 
with an exterior furnace and long due, these products condense in the Hue 
or near the end entering the smoke room, and the water vapour which passes 
through, condenses in the smoke room itself, on the rubber and on the walls 
and roof of the room and causes “sweating” or deposition of moisture. 
Where the fuel is burnt in the smoke house itself, in boxes or holes in the 
ground, there is sufficient heat to drive the water vapour out and only the 
other products are left to diffuse into the rubber. 

One factor in connection with smoking which is frequently not realised, 
is that the drying caused by the heat is far more effective than the actual 
smoke products—creosote, etc.—as a preventive of moulds. 

This is well known in connection with the smoking of bacon and meat 
in general. 

It has been actually stated by scientific workers that, where moulds 
appear on smoked sheet, the rubber could not have been properly smoked. 
This is entirely erroneous. The common mildews will grow most readily on 
the best smoked sheet, given the proper conditions subsequently, i.e. suitable 
moisture conditions. 

One of the simplest methods of inducing mould growth on smoked sheet 
is to wrap the sheet in paper—especially newspaper. 

Several cases have occurred also in which No. 1 pale crepe and smoked 
sheets have been despatched by an estate manager in perfect condition, 
and owing to becoming damp in the hold of a ship or by subsequent acci¬ 
dental contact with sea water, moulds of various kinds have developed and 
discoloured the rubber and the manager has been blamed wrongly. This has 
been proved by actual instances, in which cases of rubber despatched for the 
last International Rubber Exhibition, which had previously been inspected 
by the Director of Agriculture and the writer and found to be in perfect 
condition, were accidentally dropped into the sea at Port Swettenham and 
when returned to the Agricultural Department were found to be discoloured 
by most of the usual fungi which have been found by the mycologist to 
produce such effects.—F. M. S. Agric. Bull. Vol. III., No. II. 



304 


[November, 1915 . 


COCOA. 

-—- 

CACAO FERMENTATION. 


Mr. Harvey Brill of the Bureau of Science, Manila, communicates an 
interesting article on the Enzymes of Cacao to the March number of the 
Philippine Journal ok Science, in which he seeks to trace the causes of the 
changes which take place in cacao fermentation. From this article we quote 
as follows:— 

The necessity for fermenting or sweating cacao is now generally acknow¬ 
ledged. The principal changes brought about by this process are :—(1) The 
removal of the greater portion of the sugary pulp or parenchymatous tissue 
surrounding the beans, (2) the dissociation of the bean from its testa or seed 
coat, (3) the promotion of chemical changes within the seeds, (4) the conver¬ 
sion of the bitter astringent taste into a palatable sweet one, and (5) an 
improvement in colour, break, and flavour. Investigators are not agreed as 
to the cause of these changes and attribute them to the action of various 
agencies. Hart contends that the process of fermentation or sweating in 
cacao consists in an alcoholic fermentation of the sugars in the pulp of the 
fruit accompanied by a loss of some of the albuminoid and indeterminate 
nitrogenous constituents of the beans ... Some parts of the carbo¬ 
hydrates other than sugars undergo hydrolysis and either escape in the run¬ 
nings from the boxes in the form of glucose, or undergo in turn the alcoholic 
and acetic fermentations. During this change some of the astringent matters 
to which the somewhat acrid taste of the raw beans is due are also hydrolised, 
and thus a marked improvement in flavour is gained. 

Harrison holds the same view. A. Schulte im Hoke, in an investiga¬ 
tion carried out at Victoria, in Cameroon, came to the conclusion that the 
changes brought about in the cacao bean during fermentation were the results 
of an oxidation process and were precisely similar to those taking place 
during the conversion of green tea into black tea. He made no attempt to 
determine if the oxidation was due to the action of enzymes or arose from 
other causes. That the fermentation is the result of biological action is the 
conclusion of J. Sack. 

Preyer has isolated a yeast, Sacchuromyccs thcobroma', from fermenting 
cacao and has recommended the use of the pure culture of this for the 
initiation of the fermentation. Besides the above he observed S. cerevtsia\ 
S. cllipsoidics, and S. mcmbramv-faciens in fermenting cacao. Others have 
noted the presence of Penicillium and S. apiculatus. However, not much 
success has been attained with the use of pure cultures of yeasts, and not 
much development can be looked for along this line, since the use of a pure 
strain of yeast would necessitate the sterilization of the culture medium, the 
cacao- Sterilization would destroy the enzymes present. Behrens has 
pointed out that the changes desired from fermentation do not occur when 
the enzymes are destroyed. That the colour change in the bean from white 
or violet to brown is only indirectly produced by fermentation, is maintained 
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by Loew. He insists that the brown colouration is due to the action of the 
oxidases or oxidizing enzymes, since this same brown colouration is produced 
when the beans are crushed and exposed to the air. These oxidases are 
stored up in the protoplasm of the bean of the cell and are liberated when 
the cells are killed, without injury to the enzyme. The enzyme then becomes 
active. It is a very generally accepted belief that enzymes are an important 
factor in the changes tobacco undergoes during the curing process. With 
this in mind, Oosthuizf.n and Shkdd have investigated the enzymes of the 
tobacco plant. Many plants and plant products are being investigated to 
discover the enzymes present and thus throw some light on the changes they 
undergo when ripening and germinating and their inlluence on the system 
when used for foods. On account of the great interest manifested in enzy- 
mology and in the hope that some light may be thrown on the case of the 
changes taking place in the fermentation of cacao and on the teal nature of 
the changes themselves, this investigation has been undertaken. 

The writer then furnishes details of his experiments involving tests for 
lipase, emulsin, casease, album inuse, protease, inulase, reductase, oxidases, 
diastase, invertase, rafhnase and maltase, and concludes as follows:—The 
pulp surrounding the cacao bean contains a greater number of enzymes than 
the fresh bean itself. The pulp shows activity for the enzymes, casease, 
protease, oxidase, rafhnase, and invertase. The fresh bean gave reactions 
for casease and rafhinase, and very strong reactions for oxidase. The fer¬ 
mented bean reacted for casease, protease, oxidase, diastase, rafhnase, and 
invertase. The fermented bean shows the presence of protease and invertase, 
both of which are absent in the fresh bean, but present in the pulp. These 
must have penetrated the membrane surrounding the bean during fermen¬ 
tation. Diastase is present, but absent in the extracts from the fresh bean 
and from the surrounding pulp. This has been developed in the bean itself 
during the process of fermentation. Therefore, the conclusion is reached 
that the presence of these enzymes undoubtedly iniluences the character of 
the fermentation and that temperature control during fermentation is 
necessary in order that they may not be destroyed, 


THYMOL FROM AJOWAN SEED. 


The bulk of India’s export of Ajowan seed ( Carum coplicum) went to 
Germany before the war. In 1912-13 the export was 21,650 cwt., of which 
19,055 was appropriated by Germany. In 1913-14 the export only reached 
9,784 cwt. of which 6,990 went to Germany, from which it will appear that 
though the exports to the enemy country have decreased considerably the 
trade has not been taken up in the United Kingdom or elsewhere. The 
Chemist and Druggist, in drawing attention to this fact, points out that the 
share of the United Kingdom in 1914-15 was 382 cwt. against nil in the 
preceding two years. The output of thymol from Ajowan seed is about 
per cent. In August last the drug was about 10s., rising to 45s. in September 
and declining to 24s. in April. At present the scarcity is said to be acute, 
the English article (obtained from thyme) being unable to meet the 
demand at 27s. 
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COFFEE. 

-—- 

ARABIAN COFFEE IN UGANDA. 


The present year has been a decided improvement as far as the Leaf 
disease and Die-Back are concerned. No doubt the climatic conditions of 
the present year have been as favourable to the coffee trees as the climatic 
conditions of the previous year were unfavourable, for the advent of the leaf 
disease culminated in a spell of drought seriously crippling the trees ; whereas 
the greater rainfall during the present year, although giving the disease a 
fresh impetus—for the disease has been present to a considerable extent— 
also created vigorous growth in the trees which were thus enabled to keep 
pace with it. How far and important is the part played by the weather 
conditions in the life of the disease may be seen at a glance from the chart 
overleaf.* 

It will be noticed that a high rainfall preceded the gradual rise of disease 
causing defoliation; then extreme drought causing wholesale die-back and 
numerous deaths amongst the trees. This spell of drought was phenomenal 
and resulted in a serious shortage of food among the natives, and in parts a 
serious lack of water. This drought subsided in September of that year by a 
rainfall in one day of 1'68 inches. This stimulated the trees into new 
growth, with a sufficient subsequent rainfall to maintain it. This new growth 
enjoyed meantime partial immunity from the disease, but then again a gradual 
rise in the percentage of disease present takes place with the increasing rain¬ 
fall. The rapid falls in the disease are due to the trees having supplemented 
their leaves by a new leaf system. This in two cases, i.e., from September 
1913, and November, 1914, was enhanced by drought followed by a good 
rainfall, and in the other case, viz., September, 1914, by a natural process of 
the renewal of the leaf system. 

Comparing then the climatic conditions of last year and the leaf disease 
and die-back with the climatic conditions of the present year and the im¬ 
proved condition of affairs as regards leaf disease and die-back, it would 
appear that what we have most to fear are the spells of drought which deprive 
the trees of the stimulus necessary to enable them to resist the disease, for, as 
was pointed out in a previous report, the high percentage of die-back among 
the trees was due in large measure to the phenomenally dry conditions then 
prevailing. This contention was again borne out by the considerable die- 
back present during the short drought of December and January, 1914-15. 

That the effects of the leaf disease and die-back have considerably 
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reduced the yields of the trees will be seen from the following records:— 

COFFEA ARAB1CA. 

Nyasaland Variety 5£ years 9 by 10 In. 


No. of 
Plot. 

Total 
No. of 
Trees. 

No. of 
Good 
Frees. 

i No. of 
: indiffer- 
! cut 
| Trees. 

| 

1 

V ■, ! Total 

NO. 'jf ! v . , , r 

t\ ..(i„ i i iekl of 
Deaths. 1 .. 

i Berries. 

Average : 
Yield of j 
Berries. \ 

REMARKS. 

1A. 

249 

87 

115 

47 49 lb. 

j i 

j 3‘88 ozsj 

; | 

* 

Unmanured. 


These 249 trees make up 4 rows of the original coffee on the Plantation. 
This plot was so much affected by the leaf disease and die-back that during 
the latter part of 1913 it was uprooted, with the exception of these 4 rows 
which were left as a test. Assuming that a tree 5 years old should produce 
at least 1 lb. of parchment coffee, it will be seen that the bearing capacity of 
these trees has been reduced by three-fourths, if not considerably more. 

Nor are the facts any more encouraging in the next series of plots, with 
perhaps the possible exception of No. J, which were also considerably 
affected by leaf disease and die-back. These plots show a high percentage 
of indifferent trees. It is interesting, however, to notice that the only plot 
which is anyway near the normal is the manured one with a greater number 
of normal trees and consequently a higher average yield. These plots were 
on a par, previous to the manurial test. 


Nyasaland Variety 4 £ years 6 by 8 in. 


No. of 
Plot. 

Total 
No. of 
Trees. 

No. of 
Good 
Trees. 

• N ,V ,f i v , : Total ! Average' 

.ndifict-. No oi yield of| Yield of | REMARKS, 

enl j Deaths. , Bcrrics .; Berries. 

1 t ecs. | [ 

1 

767 

590 

126 | 51 ■ 287} 

l ! 

ozs. 

5’3 

Manured with Farmyard 
manure and Kainit and 
pruned in 1913. 

2 

! 

1328 

053 

533 

42 | 108 

145 

Un manured. 

3 

1439 

589 | 

786 

64 138-} 1-61 

Unmanured. 


The only coffee which is in a normal state of health at present is the 
series of the younger plots. These plots, although they were diseased, were 
never seriously affected by it, as during the advent of the disease they had 
not yet reached a reproductive stage and were therefore not handicapped by 
crops. The die-back is present only in the older plots where there was an 
excess of leaf disease and excessive cropping. The yields from the younger 
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plots are as follows:— 


Nyasaland Variety 3 years 8 by 3 in. 


No. of 
Plot. 

Total 

No. 

of Trees. 

No. of 
Good 
Trees. 

No. of 
indiffer¬ 
ent 
Trees. 

No. of 
Deaths 

Total 
Yield of 
Berries. 

Average 
Yield of 
Berries. 

REMARKS. 

4 

737 

737 

Nil 

Nil 

lb. 

25 U 

ozs. 

5’44 

Manured with Cotton seed. 

5 

312 

312 

Nil 

Nil 

100 

i 

5 

Unmanured. 

6 i 

1588 

1 

: 

1588 j 

Nil 

Nil 

61H 

b*J6 | 

Part of this plot was man¬ 
ured with Basic Slag. 1913. 


—Ann. Rept. of the Dept, of Agric., Uganda Protectorate, 1915. 


DIE-BACK IN UGANDA. 


Almost a hundred examples of this Coffee trouble have been examined in 
the laboratory during the year. In many estates this die-back has caused a 
serious loss of trees, and in others a serious loss of bearing wood, and, there¬ 
fore, of crop. On the older estates, it was most common when Hcuiilcia 
disease was at its worst and afterwards, and there is always a certain amount 
of it on all plantations. 

The tips of affected branches blacken, and the leaves fall; the berries 
very often remain on the branches, but they become brown and do not 
mature. At first, only a few branches are affected. These may occur at 
different levels in the centre of the tree. A further stage shows the gradual 
drying-up and death of practically all the primary branches, situated above the 
oldest primaries at the base of the stem and below the young green apical 
shoots. Thus is produced a tree with a lower mass of well developed leafy 
primary branches, an upper crown of fresh green shoots, and an intermediate 
area which is naked, barren, and unsightly, and consists of projecting primaries 
which have lost all interest in life. 

This condition is the result of physiological causes, and is not due to 
fungoid attack.* It was thought at one time that “die-back” trees were affected 
by a bark disease, caused by a fungus of the nature of the Corlictum which 
attacks Hevect and other crops, but this idea has been entirely departed from* 
The following two paragraphs may perhaps give an explanation of Uganda 
Coffee “die-back.” 

During the first years of the coffee-tree’s growth, the basal primary 
branches, which are the oldest, are enabled to make good secondary growth 
and thoroughly to establish themselves. Therefore, when {lowering and bear¬ 
ing commence, they are able by their own efforts, and with the help of their 
secondary branches, to ripen their crop and survive the ordeal. The voung 
apical primaries bear no crop, and they, having no extra strain put upon them 
and having to hand their full share of sap, continue to grow and increase. 
The intermediate mass of primary branches—the ones which die back—find 
themselves unable, of their own unaided efforts, to ripen the large maiden crop 
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they invariably bear. They are not yet well-established, and they collapse 
under the strain put upon them. Inspection of a coffee tree in this condition 
shows that some of these primaries succeed in ripening their whole crop and 
then die, while others, after ripening only a part of the berries, give up the 
effort to do any more. The dead branches are lost for ever to the tree. 
Others which survive may linger on for some time, with, as a rule, only one 
apical pair of leaves. In this way, a gap in the symmetry of the tree is made, 
and, should the same effects follow the incidence of the next flowering season, 
an exceedingly useless and unsightly tree is produced. 

The Coffee ‘'die-back” is thus to be regarded as the direct effect of a 
form of over-bearing, and, on this assumption, the following measures are re¬ 
commended. 

Where “die-back” is common, and it is desired to adopt remedial 
measures, these should take the form of stumping affected trees. The cut 
should be made through the stem at the top of the basal portion which bears 
the healthy primary branches. A new sucker can be raised from this stump, 
and the tree restored in time to its normal shape. 

Preventive measures are strongly recommended to those who are able to 
adopt them. They consist in the prevention of over-bearing by the branches 
under discussion by relieving them of their maiden crop. The young berries 
should be pulled and rubbed off the trees. This operation is best performed 
within a month after flowering. If it is carried out too soon after the flower¬ 
ing, a set of new buds will be produced, and if it is delayed until the berries 
are well-grown, and the bearing branch shows signs of sickness, the benelit of 
the operation is lost. The harm is already done, and the branch is in the 
grip, so to speak, of the “die-back.” 

The carrying out of this operation on a fair-sized estate will undoubtedly 
prove costly, but it will most likely require to be undertaken only once, and 
that during the second or third year of the plant’s life, and only on those 
branches that attempt to bear on green wood. Expense and loss of crop (the 
latter being negligible because the lost berries would not, in any case, come 
to maturity) will be repaid by the development of naturally and symmetrically 
branched trees, and the subsequent evenness of crop borne. Secondary and 
other branches can be replaced, but lost primaries never can be. 

In this connection, it is to be regretted that the operations of removing 
from young trees all tender superfluous growths, of systematic pruning of older 
trees, and of keeping clear around the main stem a cylindrical vertical passage 
a foot in diameter by removing secondary branches, are not more frequently 
carried out. Good cultivation is also necessary. 

The fungi found on “dic-back” trees are Perieonia Byssoiiies. Pers., 
Fusariutn coffcicola , P. Henn., Phoma sp. (probably new), Fusariuni sp., 
Tubercularia sp. and a CoIJelotrichnni. The first-mentioned form and the 
two species of Fusariuni were also found on young trees killed by lightning. 
The Phoma and the Tubercularia were found only once. None of these 
species is constant in its presence on “die-back” branches, and other imper¬ 
fect forms found only very occasionally are not suggestive of parasitism. These 
fungi are undoubtedly only saprophytic. 

The foregoing remarks do not bring into the question of the prevalence 
of die-back a factor which has undoubtedly'liad a great influence upon it, the 
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baneful effects of Ilemileia disease—the loss of leaf-surface and the conse¬ 
quent reduction of the working efficiency of the weakened tree. Branches 
which never bore or attempted to bear any crop have died back solely because 
of their loss of leaves and the general low condition of the parent tree caused 
by the demands made upon it by the necessity for renewal of a lost or 
damaged leaf-system. Die-back, again, is favoured when weeds have been 
allowed to interfere with the nutrition of the trees, where the soil is poor, and 
where a period of drought has been experienced, the last being the case in 
certain districts immediately after the epidemic, of Hcnnlcia which lasted over 
1913. Like Hemihia itself, it is not at present so much in evidence as it was 
during 1913 and the earlier part of 1914. In other words, many trees have 
“recovered,” but the planter is still faced with the fact that owing to the loss 
of primary branches, he cannot take from his trees the full crop they ought 
to yield.— Ann. Kept. Dept, of Agkic., Uganda Protectorate. 1915. 


COFFEE AND COFFEE PLANTING. 

That there is a growing demand for coffee is shown by the statistics of 
the United Kingdom’s foreign and Colonial trade. In 1910 this country im¬ 
ported 936,778 cwt. of raw coffee, valued at £2,303,014. In 1914 the 
quantities had increased to 1,036,705 cwt., valued at £3,546,231. This raw 
coffee is the basis of one of our greatest transhipment trades, and we find that 
of the total imports the greater part is re-exported. For instance, in 1914 we 
re-exported 669,803 cwt. of raw coffee, valued at £2.194,945; but this tran¬ 
shipment business, although there was a spurt in the last half of 1 ( M4, owing 
to the war, has been tending to decline, for we lind that such transhipments 
were 753,338 cwt. in 1910, and only 439,236 cwt. in 1912, a falling-off ex¬ 
plained by the more direct trade springing up between coffee-growing 
countries and Continental ports. The great increase in this trade which took 
place in 1914 must, therefore, be attributed entirely to the closing of Contin¬ 
ental ports since August of that year. 

' SOURCES OF SUPPLY. 

It will be interesting to touch briellv upon the principal sources of 
supplies reaching this country. These in 1914 are shown in the following 
table;— 



Quantities. 


Values. 

Brazil 

333,488 cwt. 


£954,247 

Costa Rica*•• 

236,842 .. 


£905,404 

Colombia ... 

83,022 ., 


£296,294 

Guatemala... 

76,825 „ 


£268,889 

Mexico 

34,859 „ 

. •* 

£123,818 

Java 

30,429 „ 


£97,663 

Salvador ... 

27,277 „ 


£92,483 


It will be noticed that all of these are foreign markets, and an examina¬ 
tion of the statistics since 1910 shows that we are obtaining larger supplies 
from Java, Mexico, Salvador, Costa Rica, Colombia and Brazil. The total im¬ 
ports from foreign countries in 1910 were 797,087 cwt., valued at £1,866,589. 
These imports had increased in 1914 to 880,837 cwt., valued at £2,938,511. 
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Our imports of raw coffee from British possessions have also increased, viz., 
from 139,691 cwt. in 1910, valued at £436,425, to 155,868 cwt., valued at 
£607,720 in 1914. Among British coffee-producing countries by far the most 
important is British India, which supplied last year 12-1,332 cwt., almost 
double as much as in 1913, and here again the effects of the war can be 
traced. A steadily improving market is British East Africa, from which the 
quantities increased from 866 cwt. in 1910 to 16,124 cwt. in 1914. There 
is also a satisfactory improvement in the British Guiana trade, but our imports 
of raw' coffee are either at a standstill or declining as regards Nyasaland, 
Aden and Dependencies, the Federated Malay States, Ceylon, and the British 
West India Islands. 

CAPITAL AND PROFITS, 

An excellent book* on coffee-planting and the preparation of coffee for 
the market has recently been published at Aberdeen. The author, who has 
adopted the twin de plume of “Jotapeu,” is Mr. J. I\ IV.arte, the Consul in 
Aberdeen for the Republic of Salvador, and his long experience of the coffee 
trade, and especially his acquaintance with the best methods of preparing 
the coffee bean, entitle him to speak with authority on the practical points 
involved. Mr. JoT.\n;r has arranged his book in seventeen chapters. Of 
these the first two deal mainly with the profit to be derived from coffee- 
planting, and in this connection the author furnishes some interesting parti¬ 
culars of the cost and returns of a plantation in Mexico, lie finds that the 
annual nett protit on capital invested is 90 per cent. To start a plantation of 
500,000 plants, 50,000 dollars capital is estimated to be sufficient, say 10 cents 
for each plant. At the end of the third year the first crop would be obtained 
—a minimum of lb. from each plant, or say, 250,000 lb. of coffee, which 
at the low price of 10 cents per lb. gives 25,000 dollars or 50 per cent, on the 
capital invested. At the end of the fourth year each plant produces 1 lb. of 
clean coffee, which at the same price would give 50,000 dollars. Allowing 
gathering and general expenses to absorb the 25,QCO dollars produced by the 
first crop, the planter at the end of the fourth year has not only reimbursed 
the capital outlay of 50,000 dollars, but is also possessor of a plantation which 
will continue to give large yearly profits. This applies in the respective pro¬ 
portions to a plantation of 10,000 or 100,000 plants. The Tinted States 
Consul-General in the city of Mexico, in a report to his Government, has 
estimated that the profits obtained from coffee-planting vary, but that the 
lowest shows something like 100 per cent, per annum on the capital employ¬ 
ed. As regards the yield, that of one plant is given at 1 lb. of coffee, but 
2 lb. per tree after the fifth year would be the average, judging from the 
yield of well-established and properly managed plantations. Naturally the 
cost of a plantation varies somewhat, according to the locality, but the 
author points out that unquestionably coffee-planting is a profitable invest¬ 
ment, even when conducted on a limited scale in connection with general 
farm operations. 

THE MANAGEMENT OF PLANTATIONS. 

There are a number of hints in this section of the book, evidently based 
on experience, as regards the varieties of coffee best suited to different 

*Thk Cultivation and Preparation or Co ml e low thk Market. (With twenty- 
five illustrations). By Jose Jotapeu. 1015- 
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localities, and there are also interesting notes as to the management of coffee 
plantations. One of the most important things to have, the author says, in a 
coffee plantation is a medical book dealing with and describing methods for 
attending emergency cases and minor sufferings, such as snake bites, cases of 
malaria, dysentery, etc. A medicine chest is also necessary. In all the coffee 
estates he visited in Mexico and Central America this is done, particularly in 
plantations situated at long distances from any professional assistance. Then 
there is the question of central stores, and it appears that on some estates 
which the author visited in Mexico and Central America the natives employed 
can procure their main necessaries of life, such as maize, rice, corn, beans, salt, 
clothing and light agricultural implements from stores run by the planters. 
On some estates he noticed that on pay-day the majority of the natives used to 
spend the greater part of their earnings, if not all, at such stores. The book 
also touches upon the treatment of the plantation labourers, and shows how 
this can be made conducive to efficiency and economy. 

VARIETIES OF COFFEE AND CULTIVATION. 

One of the most interesting chapters is that entitled “Species of Coffee. ” 
This deals with the characteristics of the principal varieties and the climates 
suitable for them, such as the Arabian coffee, the cafe Amarillo, or yellow 
coffee, the cafe Hibrido do Liberia, red coffee, a variety of Arabian, the 
Robusta and the Liberian. With reference to the last-named, he mentions 
that this is not by any means in such great demand as the other species, for 
although its cultivation is easier its preparation for the market differs some¬ 
what, necessitating machines specially adapted, and the loss in weight in 
preparing it for the market is very great. Of 50 lb. of ripe cherry coffee 
(Liberian), only 44 lb. of dried, shelled beans are obtained, an equivalent of 
91 per cent, loss in weight, the average loss being 85 per cent. 

Another important question or series of questions is touched upon in the 
chapter headed, “The Planter’s Enemies.” In this the diseases of the 
coffee tree are discussed, and the author’s experience should be of great 
interest to the planter, 'file value of spraying is emphasised, and particulars 
of the insecticides to be employed are reproduced. Among the troubles which 
can be checked and often entirely eradicated are the “Ojo de Gallo,” or 
Cock’s eye, the “ Pulgbn ” or bug, the “ Hemileia Vastatrix” the most danger¬ 
ous of all coffee diseases, and the “Taladrador” or borer. There is a brief 
but practical chapter on the use of fertilisers, the results of experiments with 
these being tabulated. 

In the section dealing with cultivation the questions of shade trees, and 
of bushes and trees to serve as a protection against wind, and the quick 
evaporation of moisture from the soil are discussed, and there is a note on the 
adulteration of coffee. Planting and pruning complete the first part of the 
book, and the pages on these subjects touch upon the selection of ground, the 
most favourable altitude, and distance between the trees. In Central America, 
Arabian coffee begins to yield in the third year, giving a minimum crop of 
three-quarters of a pound per plant. At the end of the fourth year the yield 
gives an average of 1 lb. per plant. In the fifth year the trees in full bearing 
sometimes yield from 2 lb. to 4 lb. One or 2 lb. from each plant is a very safe 
yield to calculate upon. 
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THE CURING OF COFFEE 
THE LATEST PROCESSES AND MACHINES. 

No point is more insisted upon by Mr. Jotapeu than that a coffee planta¬ 
tion is most successful when the management is under the personal supervision 
of the owners. This supervision, however, must not end with the planting. A 
planter or “ hacendado ” must also supervise the working of the “ beneficio,” 
or curing plant; and the second half of his book is devoted to this subject. 
The coffee planter, he adds, is liable to lose a considerable amount of money 
on one crop alone, and we do not think it is an exaggeration to state that a 
careful study of Mr. Jotapku's pages and the carrying out of the advice given 
will go far towards helping plan ers to avoid such losses. Modern machinery 
has brought many changes in the preparation of coffee for the market, such 
as pulping, fermenting, washing, drying, hulling, polishing and grading, and 
the processes involved, together with the latest forms of machinery now 
employed, are described in an intelligible manner and with the aid of numerous 
illustrations. Having described how the coffee is best received from the 
native labourers and the respective quantities checked and recorded, Mr. 
Jotapeu describes the pulping process and the newest machines for carrying 
it out. As to the advisability of fermenting coffee he also expresses an opinion, 
based on practical experience, and he then enters fully into the question of 
drying, pointing out that open-air drying grounds are being gradually aban¬ 
doned in favour of drying machines, and he shows why this must necessarily 
result from the improvements now embodied in appliances of this kind, which 
can be heated economically, either by exhaust steam heaters or by direct tire¬ 
heating. An important stage in the preparation of coffee, namely, husking, 
has a chapter to itself, which is followed by another on the new method of 
polishing coffee by means of phospher bronze polishers, and the machinery 
for these processes in their latest developments is dealt with. The hulling of 
dry cherry coffee, also the subject of treatment by new machines, is next 
described, and this brings us to the concluding operation, viz., grading or 
classifying, in which a series of machines is noted. Mr. Jotapeu points out 
that coffee used simply to be classified by its thickness, making three grades, 
viz., firsts, seconds and thirds. The percentage of firsts seldom exceeded 25 to 
30 per cent. This is the old and wrong way of classifying coffee, because the 
beans, though they may be of the same thickness, may yet diiler a good deal 
ill their width and length. The sample of firsts by the old method of grading 
was very irregular. The European coffee markets demand nowadays that 
coffees should be very uniform in appearance, and in order to comply with 
this demand, coffee must be graded first of all by its thickness, being the 
smallest dimension, then by the width and atterwards by the length, these 
two latter dimensions being more apparent to the sight. Ip to the present 
no single machine is able to make the above three classifications, but two 
machines can be combined to produce the results demanded. Descriptions 
and particulars of these machines very appropriately conclude one oi the most 
useful and most practically written books on the subject of coftee which 
planter or trader can have.—T he British Trade Journal. 
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TOBACCO. 


CIGARETTE TOBACCO IN INDIA. 

Trials made in Northern India (where of course the conditions are 
entirely different from those obtaining in Ceylon) have gone to prove that 
local strains of tobacco arc more likely to prove suitable for cigarette making 
than types introduced from America. The Indian Trade Journal contains 
the following reference to these trials :—At the request of the Peninsular 
Tobacco Company, a good deal of work has been done at Pusa in the search 
for a suitable cigarette tobacco for Bihar. Seed from all the chief tobacco 
localities in India was collected and the types found in this seed have been 
separated in pure culture and classified. All the likely types of this collec¬ 
tion were grown at Pusa and cured both on racks in the sun and also on the 
ground. Large samples of the cured product were sent to the factory and 
actually made into cigarettes. At the same time, a number of American 
varieties* suitable for cigarettes, were also grown and tested in a similar way. 

In a Bulletin (No. 50 of 1915) recently issued by the Agricultural 
Research Institute, Pusa, Mr, and Mrs. Howard explain that the results of 
those numerous trials were somewhat unexpected. All the American varieties 
proved unsuitable as they did not grow fast enough in Bihar to have the 
least chance of success with the cultivators. In all cases, the seedlings were 
weak and lagged behind the robusler Indian forms. The Americans were 
about a week to ten days late in transplanting and this slowness of growth 
was also seen in the ripening process. All the introduced kinds were too 
late for Bihar. As regards the colour, texture and flavour of the American 
sorts, the results were disappointing and in no case was a variety found 
combining the requisite colour, texture and flavour for cigarette manufacture. 

The Indian varieties are reported to have given much more promising 
results. Many of the Bihar kinds gave good colour and flavour when cured 
on racks, but all were deficient in texture. Only one, out of all the fifty-one 
Indian types grown at Pusa, showed itself to possess the desired combination 
of texture and flavour with a fair colour when cured on racks or on the 
ground. This was Type 28, a kind found in a sample of seed from South 
Bihar. This variety has given good results for several years both on racks 
and also when cured on the ground. On the large scale, under estate 
conditions, it has done exceedingly well and a great demand for seed has 
arisen not only in Bihar but also in other parts of India. Type 28 has also 
been taken up by the people for the local trade as they find that, topped low 
in the country fashion, it gives a heavy yield of produce. 

* The American varieties tried were -Burley, Long leaf Gooch, White stem Oronoko, 
Easter Pride, Conqueror and Granville. 
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STEWART CUBAN. 

H. K. HAYES. 

'Hie type of tobacco known as Connecticut Cuban Shade was first 
introduced into America in 1904 irom Cuba. A selected strain of this variety 
has been grown continuously since then and has shown considerable evidence 
as to its homogeneity. Selection for high leaf-number during four years 
did not raise the mean from its original number 19'9. During the harvest of 
1912 certain plants were, observed with a large number of unpicked leaves 
and no inflorescence. These were removed to a glasshouse where they 
blossomed in January and bore 72 leaves on the stem. Seed from these new 
types sown in 1913 produced plants of uniform appearance but differing from 
the normal Cuban in having leaves of a somewhat lighter green shade, in a 
partial absence of green suckers, and in a practically indeterminate growth. 
Whereas the normal Cuban type bears a terminal inflorescence after pro¬ 
ducing from 14 to 25 leaves, this new type blossomed in November, after 
producing from 60 to 82 leaves per plant. In 1913 this new type, known as 
“Stewart Cuban,” was grown as a field crop and manufactured by the 
Windsor Tobacco Corporation. The quality of the leaf was equal to the 
normal type and its yield 9Q per cent, higher. Owing to its prolonged period 
of growth seed cannot be obtained without transplanting to a greenhouse 
in the late autumn. 

Other mutations giving a higher leal-number and an abnormal growing 
season have been observed in the case of Connecticut Havana, which has 
shown a uniform t\pe for over 50 vears. The same mutation has appeared 
in different parts of the country, but has only appeared for a single gener¬ 
ation.— Hr el. or the I nt. Inst, or Auric. 


CIGARETTE PAPER. 

According to the Paper Maker and British Paper Trade Journal a 
good cigarette paper must be absolutely neutral in flavour and aroma while 
the cigarette is burning. Flax or linen, hemp and ramie fibres arc all that 
should enter into a cigarette paper and even the selection of these is of 
importance. All other paper materials are banned by defects such as 
“biting” of the tongue, irritating of the throat, objectionable odour, etc. 
Cotton, wood and straw enter into the inferior qualities, bamboo fibre and 
maize husk being also sometimes employed. “Rice paper,” one time the 
boast of the high grade cigarette, is a thing of the past. The process of 
manufacture itself is a most complicated one, including among other things 
“ cooking” with the aid of chemicals. The profits of the trade in cigarette 
paper have greatly fallen off of late owing to the manufacture of low grade 
goods which have taken the place of the better article. The competition too 
is severe, Austria and Italy contending for the trade in the East; and Austria, 
Germany, and France being rivals in the continental markets. The war has 
forced America into the trade, but prejudice is in favour of the foreign article 
though American cigarette paper is quite up to standard. 
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FRUIT. 


PRUNING. 

PROF. F. C. SEARS. 

Why is it that almost any one who takes any interest at all in fruit grow¬ 
ing likes to prune ? Ask most fruit growers, particularly those who have lime 
to get the real enjoyment of the work, what they would rather do about the 
orchard, and ten to one will say “ prune.” One does not need to look far for 
the reason either. Few, if any, of the other operations call for so much 
knowledge and such good judgment, and none of them puts you in such 
intimate touch with your trees. The man or woman who cannot become 
enthusiastic over the pruning of a tree, especially a young tree, is certainly 
difficult to enthuse. 

SHALL WE PRUNE? 

As a practical orchard matter the question of whether we shall prune or 
not is, ot course, almost always answered in the aflirmative, but there arc a 
few men who prune little, if any, particularly on young trees, and the amount 
of pruning done varies tremendously, some men being very severe and others 
doing none at all, or at least very little. With the young trees there is a 
“school” of orchardists of fairly respectable numbers who do not believe in 
pruning at all, at the time of setting. They argue that the tree needs all its 
vitality to recover from the operation of transplanting and that to remove any 
of the top reduces by just so much the total vitality of the tree. 

On the other hand, most growers prune the tree severely when it is set 
in order to reduce the top to correspond to the reduction of the root system 
which has been necessitated by digging the tree. This argument has always 
appealed to me as a sound one, and what experimentally 1 have done along 
this line has served to confirm my belief in the practice. I believe, however, 
that after the tree is established but while it is still young, say from the second 
to eighth year, it ought to receive very little pruning. In practice 1 have 
tended, during recent years, steadily towards less and less severe pruning of 
such trees. At the present time all that 1 would do to such a tree is to take 
out crossing branches, to look carefully after the development of the main 
branches and possibly to do a little additional thinning. I think we are likely 
to overlook the fact that trees of this age, being relatively small in bulk, can 
afford to remain more thick than trees of larger volume, and it seems to me 
that so long as we can keep such trees open enough to give us well-coloured 
fruit, the less pruning they receive the better. The most important reason for 
curtailing our pruning at this stage is the reasonably well-established fact that 
unpruned trees, or those which at most receive very little pruning while 
young, come into bearing relatively early. 

The past month I had the pleasure of visiting a young orchard in the 
Annapolis Valley, Nova Scotia, which had been set for nine years. It was 
made up of Northern Spies and Wageners and the Spies had never been 
pruned at all. Now the Spy is proverbially slow in coming into bearing, and 
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yet some of these young trees bore half a barrel of apples at seven years, and 
at nine years the majority of them were in bearing and many trees gave from 
one bushel to one-half barrel of fruit. Other instances might be cited show¬ 
ing the same results. 

REASONS FOR PRUNING. 

If we are to prune we ought to acquire as clear a conception as possible 
of why we do it, and most of the intelligent pruning of fruit trees is done for 
one of the following three reasons:— 

(1) To control size and shape of the tree. This is the only type of 
pruning that the writer would do while the trees are young and it varies with 
our ideals, all the way from the man who merely sees that the main branches 
are satisfactorily distributed on the trunk, and that there are no crossing 
branches of any size, up to the man who insists that the tree take some specitic 
shape, as horizontal cordon or espalier. As already suggested to me, it is the 
most interesting of all phases of pruning, for one works out his ideas and 
co-operates with the little tree to produce very definite and specific results. 

(2) The second general reason for pruning is to influence the bear¬ 
ing habit of the tree, to make it bear more or less fruit. Usually it is the 
former which we aim at, but occasionally we do pruning with the definite 
purpose of making the trees bear less fruit. This is especially likely to 
happen with such varieties as Wealthy and Wagener which bear very freely 
and on which the apples are likely to run small as the trees get older. It is 
often advisable to give such trees a severe pruning with the idea of starting 
them into renewed wood growth, which will reduce the amount of fruit and 
increase the size of the individual apples. 

(3) The last general reason for pruning is to intluencc the character of 
the fruit, to make it better in colour and finer in quality. This comes into 
play as the trees get older and is the reason which we most commonly have 
in mind as we prune. 

GENERAL PRINCIPLES. 

Let us glance, next at some of the general principles which govern the 
pruning of fruit trees. We can do little more than mention them here and 
yet they must be understood if one is to prune intelligently. 

(1) The first of these is that the season of the year in which the pruning 
is done is likely to influence the result. Where one prunes in summer the 
tendency is toward fruit bearing, and where one prunes during the dormant 
season the tendency is in the other direction. If summer pruning is to be 
most effectual it must not be severe, and must consist in a mere checking of 
the growing tips. The explanation of this result is simply this : Our tree is 
to be looked upon as a manufacturing plant with a certain capacity in manu¬ 
factured plant food per day. The growing tips draw most heavily on this 
output for materials to make new leaves and twigs. Now, if we stop this new 
formation of parts, we have still the same amount of manufactured food and 
therefore a larger amount for the use of the developing buds, and as a con 
sequence these buds can develop into fruit buds instead of having only 
materials enough for the less-highly developed leaf buds. 

In distinction to this we have the effect of pruning in the dormant 
season. When the tree goes into winter quarters there is a practical equili¬ 
brium between the roots and top. If we take off half the tops we have 100 
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per cent, of root surface to supply 50 per cent, of top, and the result is that the 
50 per cent, makes a rank wood growth and gives little fruit. 

(2) The second general principle is that checking the growth of the 
tree tends to make it bear fruit. This checking may be brought about in 
various ways. One important way is by summer priming as just discussed. 
Another is by the increasing age ot the trees. As they get older they grow 
more slowly and consequently bear more generously. The application of 
fertilizers has a very important effect on production, some kinds tending 
towards wood growth and away from fruit and others tending in the opposite 
direction. Diseases almost always tend toward fruitfulness. As the tree be¬ 
comes decrepit it tends to reproduce itself and is thrown into fruit-bearing. 

(3) The third, and perhaps the most important, of these general princi¬ 
ples is that the pruning should vary with the kind or class of fruit tree. This 
is because different fruits bear in such different ways. Apples, for example, 
bear on short stubby spurs which mav live and produce U nit for ten or fifteen 
years and in that time not make a growth of over six or eight inches. These 
spurs must, therefore, be preserved at all costs, and the pruning is relatively 
slight. In contrast to this peaches bear altogether on the new wood ot the 
previous season’s growth, and the pruning must be relatively severe in order 
to keep up a supply of this new* wood. The other fruits vary between these 
extremes, and each requires a little different treatment in order that we may 
secure the best results. 

(4) A fourth general principle is that the pruning must vary with the 
age of the tree. This has already been touched upon. The young tree may 
be left with a thicker top, and in many cases must be so left if it is to develop 
into the best type of tree. Take young pears, for example, oi some of the 
upright growing varieties of apples and plums. If these are pruned so as to 
give the proper amount of density to the top while young, they will, as they 
get older and bear fruit, spread out so as to make too open a top. 

(5) We have lastly the general principle, closely allied to our first prin¬ 
ciple, that severe pruning of the top at any season always tends to strong 
wood growth, while little pruning or no pruning at all tends towards fruit. 

When w*e come to the actual operation of pruning, there are many 
interesting details. When shall we prune? How shall we prune? What 
shall we prune with? Shall we treat the wounds, and if so, with what? 

PRUNING TOOLS. 

Naturally the first step for real work is to provide oneself with a con¬ 
venient and efheient set of pruning tools. There are endless types on the 
market, but strangely enough, relatively few’ of them are satisfactory—at least 
that has been my experience. Perhaps 1 am unduly particular, but half the 
satisfaction in pruning comes from having a pruning knife or shear or saw 
that will do its work in a workmanlike manner. A large knife is to be 
preferred, one with a large and quite hooked blade. Personally, 1 use a knife 
very little, preferring a good shear, but there are occasions when a knife will 
do the work better than anything else. In selecting a shear, buy a good one; 
that always pays in the long run. $1*00 to $2*50 is well spent for areally 
good shear. The so-called “French Wheel-Spring Shear,” which can be had 
at any first class hardware store, is the type I have used with the greatest 
satisfaction. Some people object to a shear on the ground that it bruises the 
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wood so. It does it you have a poor, dull affair; possibly the best of shears 
will to a limited extent, but only a very little, and this is much more than offset 
by the greater danger of shaving into other parts of the tree with a knife after 
the particular branch we are working on has been cut off. A shear is also 
usually much more convenient to work with. 

The last item in our equipment is a saw. Here we are even worse off 
than with shears. There are almost no good pruning saws on the market. 
Here again perhaps 1 ought to plead guilty to being particular, but I want a 
saw of good steel which is adapted to the particular work I have in hand, 
and usually I cannot get it. The situation is so bad that I have had saws 
made for me on special orders, and three of these saws I want to describe. 
For heavy work we use a saw of the following specifications:—26 inches long, 
6 inches wide at the butt, 1 inch wide at the tip, and 5 teeth to the inch. We 
have this made of No. 12 steel, the best on the market. This saw has what 
is called the “regular” handle. For work on bearing trees which have been 
well cared for, that is where there will be no very heavy work, we use the 
following saw - 2d inches long, 4 inches wide at the butt, 1 inch at the tip, 
5i teeth per inch. For small work we use a saw with the following specifi¬ 
cations—15 inches long, 3 inches wide at the butt tapering to a point, with 7 
teeth per inch. The last two saws have what is known as a paragon handle. 
With such an equipment one is ready for any type of work, and it is a 
pleasure to do it. 

SEASON FOR PRUNING 

The question of when to do the work is sine to come up and like most 
other questions depends on circumstances. As already explained there is 
some difference in effects of pruning at different seasons, but hairing this 
consideration it is my opinion that it makes little difference when we do our 
priming. Pruning during the dormant season has two very definite advan¬ 
tages: (1) One can see the shape of the tree much better and (2) there is 
usually more time for the work. If one is looking for the ideal time in which 
to do this dormant pruning, I should say the last of March or first of April. 
The wounds have then but a short time to stand before healing begins and 
one has all the advantages of the dormant season. On the other hand when 
one has much work to do I consider it entirely allowable to begin in Decem¬ 
ber or even in November. Don’t be afraid of pruning while the wood is 
frozen, at least not so far as the well-being of the tree is concerned. 

A maxim of good pruning which is more frequently violated than almost 
any other is the admonition to cut close to the main branch, to leave no 
stubs. The proper method requires little if any more work than the wrong 
one, and yet men usually persist in leaving more or less of a stub when 
removing a branch, and the stub is always fatal to the best healing of the 
wound. If the branch is of any considerable size cut it off twice, once a foot 
away from the tree (to get rid of the extra weight), and then cut it again right 
in line with the line contour of the branch from which it is removed. 

DRESSINGS FOR WOUNDS. 

Another question of considerable practical importance, and one which is 
always asked when pruning is up for discussion, is what treatment the wounds 
ought to receive. If they are at all large, say anything above an inch in 
diameter, they ought to be treated with some dressing. The ideal dressing 
should be durable, harmless to the tissues, a good preservative, cheap, and 
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easy to apply. Unfortunately the ideal dressing does not exist. In actual 
practice we have to choose between paint, which is harmless to the tissues of 
the tree but not a very good preservative, and tar or creosote, which are much 
better as preservatives but damage the tissues. Personally, I have used the 
latter on very large wounds where it was necessary that the tissues be pre¬ 
served for a long time before we could expect that the wound would be 
healed, and have used paint on all smaller wounds. 

Ready-mixed paint should be avoided since it usually contains turpentine 
or some similar substance that will strike deeply into the tissues and destroy 
them. The best type of paint is plain white lead and oil, to which a little 
lamp black or raw sienna may be added to take away the glaring white. 

With the foregoing plans and specifications in mind one may sally forth 
well equipped for his pruning campaign. Hut the fun of the thing comes 
from the fact that each new tree is a new problem to be thought over and 
solved on slightly different lines from every other tree.— Transactions of 
the Massachusetts Horticultural Society. 


MANURING OF CITRUS TREES. 

Some important manurial experiments have been carried out in Porto 
Rico with oranges and grape fruit, and the results are published in Bulletin 
No. 18, of the Agricultural Experiment Station. The response to manur¬ 
ing was very prompt, and the effect pronounced on both trees and quantity of 
fruit produced. The weight of fruit per tree harvested from the controls 
was but 27 per cent, of that from the trees given a complete fertilizer. The 
fruit ripened earlier in the control plots than in the manured plots. The 
following are the general conclusions arrived at: — 

The theory that fertilizer requirements for a plant may be determined 
definitely by the chemical analysis of the soil in which it is growing has been 
abandoned, as the food elements may be present in abundance, but insoluble or 
too slowly available to the plants for their support. The analyses of the orchard 
soils where these experiments were done are, however, of unusual value, 
as they show the actual quantity of food elements in the soil which may be¬ 
come available for the trees, and that these elements are present in such 
small quantities that a thrifty profitable orchard could not be maintained 
without the addition of a fertilizer. 

It would be impossible to give a formula which would provide for the 
fertilizer needed in all orchards in Porto Rico, although the results of the ex¬ 
periments under consideration point to one which may be recommended for 
those having like conditions. As the weather conditions in the citrus grow¬ 
ing sections on the north side of the island are almost uniform, this wall 
include localities where the soil is of a rather compact, red, sandy clay, or 
red, sandy clay loam. Practically all the land in the citrus-growing sections 
on the north side of the island except the sandy beach land answers this 
description. For trees of the age of those in the experiment at the time the 
harvests were recorded, a fertilizer formula providing for 3 per cent, nitrogen, 
12 per cent, phosphoric acid, and 12 per cent, potash is recommended. This 
formula is suggested for use until the exact needs in individual localities 
are determined. For older trees which have passed their maximum annual 
growth, it would probably be economical to decrease the nitrogen content 
slightly. 

The quantity of fertilizer required varies with the age and general con¬ 
ditions surrounding the tree, but the experiments indicate that for trees six to 
eight years old, which are producing good crops, 20 lb. per tree should prob¬ 
ably be the minimum. Much larger quantities have been applied in Porto 
Rico with good results.— The Agricultural News. 
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SPICES. 

A DISEASE OF CINNAMON. 


A bark disease clue to fungus known as Pcslalozzia paJniaruin (responsible 
for the Grev Blight on coconuts) is reported from the F. M. S. Mr. Sharplks, 
writing in the Agricultural Bulletin' of that Colony, describes it as first 
causing the death of individual branches and then involving the whole bush. 
'Phe diseased cortex is found to be dark brown in colour and on splitting 
open the wood, the outer layers show a dark-grey colouration about deep. 
Idle fruiting bodies are found in the rotting tissues of the cortex and on 
these tissues completely decaying the spores become liberated. It is recom¬ 
mended that the diseased branches well below the affected parts should be 
cut off and burnt immediately. 


CULTIVATION OF CHILLIES. 

The chillie crop is cultivated throughout the Bombay Presidency, but 
the area in the Deccan and Karnatak is much greater than in Gujarat. The 
profit which the crop may yield when carefully grown, and the constantly in¬ 
creasing demand for the product renders it worthy of attention on the part of 
those who are anxious to improve the returns from their holdings. 

VARIETIES. 

There are a number of varieties of chillies, the principal ones being short 
and long. The former are generally sold green while the latter are allowed 
to ripen on the plants before harvest. In the long variety there are again two 
kinds, one with thick skin while the other has a thin skin. The one with 
thick skin is considered less pungent than the other. The Goa variety be¬ 
longs to this class. There is a third variety called Liivangi which is very 
small, at the most 4 th of an inch long and about «th of an inch thick. This 
is very sparingly grown in the Deccan and also to a small extent cultivated 
as an irrigated crop on bestir soil in the neighbourhood of Surat. 'Phis is 
very pungent. A variety resembling the tomato in shape is very common in 
the Dharwar and Belgaum districts. It is less pungent and is generally used 
as a vegetable. 

SOIL. 

Chillies may be grown as a dry crop on medium black soil and also on 
the goral soil of Gujarat and Malai (deep loam) land on the banks of the big 
rivers. Dry crop cultivation is extensive where the rainfall is well distributed. 
Such conditions are obtained in parts of Dharwar, Belgaum and Satara dis¬ 
tricts, and therefore large areas are annually put under chillies without irriga¬ 
tion. The area under this crop is 50,000 acres in Dharwar and 20,000 acres 
in Belgaum. As an irrigated crop it is grown on lighter descriptions of soil, 
but in Khandesh even black soil is used for the irrigated crop. 
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TILLAGE. 

The land should be ploughed deep and harrowed several times to get a 
line tilth. For dry crop a handful of well rotted farmyard manure or town 
sweepings is put at the bottom of each plant at the time of its transplanting. 
In the case of an irrigated crop the manure is mixed with the soil; but in 
East Ivhandesh the farmyard manure is usually given bv handfuls in three 
dressings. It is advisable to spread the manure before ploughing so that it 
gets well mixed with the soil. The usual rate of application is up to twenty 
loads of farmyard manure or town sweepings per acre. For the irrigated 
crop either Hat beds or furrows and ridges are made to facilitate irrigation. 
In Khandesh and Gujarat beds are made after the cessation of the monsoon. 

THE NURSERY. 

High land should be selected for the purpose of raising the seedlings of 
chillies. It should be well dug, and levelled for the purpose, and formed into 
small beds, six feet by three feet in size. A basket of farmyard manure or 
poudrette is then thoroughly mixed with the soil of each bed, along with a 
basket of ashes. Seedlings from twenty such beds will be sufficient to trans¬ 
plant an acre. 21 roalas of seed is needed for each bed, i. e. l] pounds for 
twenty beds. The time best suited for raising the seedlings is before the be¬ 
ginning of the monsoon, and they should be ready for planting by June 15th. 
Hence the seed should be sown early in May (Vaishakh). The seed should 
be thoroughly mixed and lightly covered with the soil, the beds then pressed 
and watered lightly daily in the morning and evening. The seed beds are 
generally covered with toddy leaves, turf and cotton stalks, etc., in order 
to conserve moisture and protect the delicate seedlings from the heat of the 
sun in their early stages. 

TRANSPLANTING 

The seedlings will be ready in about four to six weeks. They will be 
eight inches high, and the transplanting should be done on a cloudy day or in 
the evening. The distance between the plant should be li to 3 feet accord¬ 
ing to the nature of the soil and treatment. To ensure the planting being 
done at equal distances, a rake (tf tin tali) should be prepared, having three or 
four teeth at the required distance, and the line marked out with this in both 
directions so as to form squares, or a long string should be used for each line, 
having marks placed at the distance needed, and the points thus fixed. Holes 
should be made with a small pointed stick at each place, and two plants 
placed in each hole. If the crop is to be irrigated it is recommended that 
ridge and furrow should be made in preference to Hat beds and then the 
seedling should be transplanted on the sides of the ridges. 

ROTATION AND MIXTURE. 

Chillies are considered to be a good preparation for all crops. In 
Khandesh chillies are grown continuously for several years on the same land. 
Chillies may be grown as a mixed crop with ginger, turmeric, potatoes, 
onions, brinjals and the like crops, and the methods are the same as when the 
crop is grown alone under irrigation. 

AFTER TREATMENT OF THE CROP. 

Regular interculture is necessary after transplanting to move weeds and 
to loosen the soil. In dry crop cultivation the bullock hoe is worked both 
lengthwise and crosswise. If the rain is satisfactory there is no need for 
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irrigation in any case until October, and not often even after October if the 
late rains are favourable. The weeding must be done by the weeding hook 
or the Planet-Junior hand hoe, which is found to be very satisfactory where 
the bed system is adopted. A top-dressing either of farmyard manure or of 
castor cake (300 to 500 pounds per acre) should be given in September to an 
irrigated crop. This will increase the number of (lowers and hence the 
amount of fruit In Khandesh, \u>ik and Gujarat plants are earthed up to 
prevent lodging after top-dressing. If irrigation be adopted, watering should 
be given at intervals ol ten to lilteen days, after the rains are fully over, the 
interval being determined by the texture of the soil. Overwatering does 
great damage and spoils the fruit. 

HARVESTING. 

Three months after transplanting the first picking is ready. There are 
usually three to live pickings of tin* crop when grown without irrigation, and 
more when irrigation is employed. The chillies after picking are dried in the 
sun, and then marketed. A very common disease which this crop is subject 
to is malformation or curling ol leaves called khoktuhi in Khandesh and this, 
it it once spreads, materially alfects the outturn. The remedy adopted bv 
the cultivators is to temporarily withhold water and expose the soil for aera¬ 
tion by ploughing the intervening space. 

COST OF CULTIVATION AND OUTTURN. 

The whole cost of growing the crop, including the cultivator’s labour, is 
about ks. 40 per acre for the dry crop and Ks. 75 to Ks. 175 per acre when 
grown with irrigation. The outturn of dry chillies varies from 750 to 1,000 
pounds per acre with the dry crop, to 1.200 to 2,000 pounds per acre with the 
irrigated crop. The average value of dry chillies to a cultivator is about 12 
pounds (o seers) per rupee, and hence the money return may vary from Ks. 60 
to Rs. 160. The general results are shown as follows :— 

CHILLIE CROP. 

I Total cost of i .. I Return from crop at 6 

! , .. ! Outturn. 1 

; production. | seers per rupee. 

___ ! _ ! _ _ [ _ 

Dry crop ... ks. 40 ... 750 to 1,000 ... ks. 62 to 83 

Irrigated crop ... ks. 75 to 125.J 1,200 to 2,000 ...; Rs. 100 to 166. 

The actual return to a cultivator is much more than this as he uses his 
own labour in raising the crop.— Agricultural and Co-Oeeratiye Gazette. 


In connection with the question of potash for agriculture the bi-products 
in sugar manufacture are mentioned as a likely source. A writer in the 
West Indian Agricultural News places a high value on the potash and 
nitrogen contents of molasses. 
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SOILS AND MANURES. 

THE WORLD’S SUPPLY OF POTASH. 


W. A. D. 

In view of the scarcity of potash occasioned by the war, the Imperial 
Institute has issued a pamphlet (pp. 47, price Is) under the above title, in 
which a review is given of the existing sources of supply and suggestions 
made as to the possibility of obtaining potash from materials not hitherto 
worked for this purpose. The potash used in this country has been almost 
exclusively derived from the Stassfurt deposits, south of Magdeburg, which 
have been so systematically and economically worked since about 1862 that 
German potash, on account of its cheapness, has driven all other competitors 
from the market. Potash salts are essential constituents of plant food, and 
the greater part of the potash salts extracted at Stassfurt is used as a fertiliser ; 
but relatively large quantities are employed in various chemical industries and 
in the manufacture of glass and soap. 

Besides the Stassfurt deposits, there is only one extensive deposit of 
carnallite at present known, and that is the Spanish deposit of Catalonia, the 
working of which, it is stated, has recently been commenced. This deposit 
has great commercial promise, and, next to those of Stassfurt, may prove 
to be the most important source of potash at present known. There are also 
deposits in India, which may prove to be of importance if they can be worked 
sufficiently cheaply. 

All plants contain more or less potash, and the utilisation of the ash of 
wood, the ash of sea-weeds, of beet-root residues, and similar by-products of 
industries in which vegetable raw materials are employed, is of importance 
as a source of potash, especially at a time of scarcity like the present. The 
burning of seaweed and the extracting of potash from the ash, at one time 
an important industry on the coasts of Scotland and Ireland, has recently 
shown signs of revival. From Ireland during 1913, 3,939 tons of kelp, 
valued at £16,631, were exported, Asa rule the Irish kelp contains more 
potash than that produced in Scotland. At the present time the utilisation 
of the giant kelps of the Pacific coast is regarded’ by many as the most 
promising source of soluble potash salts in the United States. The best 
account of the new industry which has sprung up on the Pacific shores was 
given by F. K. Cameron in a paper read before the Franklin Institute in 
1913 ( Joukn. Franklin Institute, Vol. clxxvi., p. 347). According to an 
official estimate 6,000,000 tons of potassium chloride could be obtained 
annually from this source. It was shown by Balch in 1909 that the giant 
algae of the Pacific, the principal species being Nereocystis and Macrocystis, 
contain about five times as much potash as the majority of seaweeds, the 
average percentage on the dried weed being from 15 to 20 per cent, of K a O. 
Since the publication of these results various labour-saving devices have 
been tried for cutting and collecting the weed, and the cost per ton of weed 
not landed is stated to be about 20 cents, 



November, 1915.] 


325 


The preparation of potash salts and iodine has also become an important 
industry on certain parts of the coast of Japan, and it is stated that Japan 
now supplies about 80 per cent, of the iodine consumed in the United States. 
The weeds used on the coast of Japan are species of Laminaria, Ecklonia 
cava y E. Bicyclis and Sargassum, spp. 

In Canada the burning of wood to ash was for several years a consider¬ 
able source of potash, but in a report recently issued by the Forestry Branch 
Department of the Interior, it is stated that at the present day, owing to 
altered conditions, there is small possibility of reviving the potash industry 
as formerly practised. The amount of potash to be recovered from the waste 
from the sawmills is considered to be too small to be regarded as commer¬ 
cially practicable for the mills to undertake its recovery. In most cases the 
only use for the ash from sawmill burners is for the farmers in the locality to 
apply it directly on the land. 

Experiments made at Rothamsted recently have shown that the ash of 
hedge cleanings, consisting of grass, weeds, and clippings, contained on the 
average about 11 per cent, of potash, that is to say, about as much as kainit 
( Russell, Journ. Board of Agric., 1914, vol. xxi., p. 694)- The potash is 
present in a very soluble form (carbonate) and is rapidly washed away. If 
it is to be utilised, therefore, care must be taken to protect the ashes from 
showers of rain while they are cooling. 

A rather neglected source of potash is the soapy water used for removing 
grease from wool. The matter soluble in water contains potash equivalent 
to 5 per cent, of potassium carbonate, calculated on the raw wool, but as 
the recovery of potash is not remunerative unless conducted on a large scale, 
the wool washings are usually allowed to go to waste. On the other hand, 
in Belgium, France and Germany the wool suint is utilised as a source of 
potash ; it is estimated that in the Roubaix district alone potash salts to the 
value of j£ 100,000 are obtained annually from this source. 

One of the most promising future sources of potash supplies seems to 
be the recently discovered deposits in Alsace. In 1904 deep borings were 
made at Niederbruck in the hope of striking oil, but instead saline matter 
was encountered at the depth of 1,174 feet. Since then the number of mines 
has increased to twelve: in 1912 the output was 137,243 metric tons, and in 
1913, 350,341 metric tons. Recent reports state that the Alsatian deposits 
are probably continued across the Rhine into Baden. 

During the past few years attention has been directed to the possibility 
of employing as manures, with or without previous treatment, minerals 
which contain potash in an insoluble form ; the more important of these are 
alunite, felspar, and leucite. An account is given in the pamphlet of the 
methods which have been experimented with.— Nature. 


ORGANIC VERSUS INORGANIC MANURES. 

The history of science offers no more instructive or interesting chapter 
than that which records the growth of knowledge in the principles of manur¬ 
ing land. While from time immemorial the gardener has been content to 
use on his land as much good farmyard or stable manure as he could obtain, 
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there have been periods when the agricultural chemist has urged that this 
faith in dung was excessive, and has maintained that a judicious outlay on 
artificials would result in crops at least as large as those obtained by the use 
of manure, as well as in a saving of money. 

Nevertheless, the gardener went on using the product of stable or barn, 
and ignored the teaching of the chemists. 

Now we learn from Mr. Hodsoll, who lectured at the Royal Horticul¬ 
tural Society meeting on 31st ultimo [August] on the respective values of 
organic and inorganic manures, that there is much justification for the 
gardener’s prejudice in favour of organic manures. 

13v organic manure, in contradistinction to inorganic, Mr. Hodsoll means 
not only farmyard and stable manures, but any other waste products of 
animal or plant life—dried blood, fish manure, guano, rape dust, shoddy, and 
the like. 

He points out that the actual market price (per unit of ammonia) of 
dried blood is 15 or 16 shillings, whereas that of sulphate of ammonia (an 
inorganic manure) is per similar unit 12-13 shillings; and he asks the 
pertinent question, why is the cultivator content to pay more for the one than 
the other if the amount of nitrogen is the same in both ? Not so long ago 
the chemist would have maintained that sulphate of ammonia was to be pre¬ 
ferred ; urging in justification of that view that the high degree of solubility 
of the inorganic nitrogenous manure was a great point in its favour. Never¬ 
theless it would be unjust to the chemists to claim that their conversion to a 
belief in organic manures is due to the gardener’s practice. They have 
worked out—or are working out—their own salvation, and the results ot 
experiments carried on for years at Rothamsted have been important ele¬ 
ments in provoking their change of opinion. Thus in one series of experi¬ 
ments with Mangels it was found that whereas a complete manure of super¬ 
phosphate and potash with nitrate of soda gave 18 tons per acre and roots to 
the number of 14,130, a similar dressing of superphosphate and potash, but 
with rape dust in lieu of nitrate of soda, gave upwards of 21 tons per acre 
and roots to the number of 17,474. 

A similar advantage in favour of organic manure is shown in the results 
of another series of Rothamsted experiments in which phosphates were given 
in different forms, namely, as superphosphate, basic slag, and bone meal. In 
all cases—with Swedes, Barley, and Wheat—the best result was obtained 
with bone meal. 

The conclusion seems clear. Since the difference between organic and 
inorganic manure lies in the fact that the former contains humus and that the 
latter does not, the superior results due to the organic manures must be attri¬ 
buted to the beneficent action of the humus. 

Now that action is of several kinds—mechanical, chemical, and bio¬ 
logical. 

The effects of humus on the mechanical conditions of the soil are well- 
known. Clay is flocculated by it, and, in consequence, becomes more open; 
sand, on the other hand, becomes more retentive of water. 

The chemical value of humus is understood only in a general way. It is 
composed of a large number of compounds of nitrogen and other “plant 
foods,” and these compounds presently become available to the plant. The 
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biological effect of humus is no less, and perhaps more, important ; for that 
substance serves as a store food for bacteria, and the latter in the process of 
living break down the humus into compounds which are capable of being 
absorbed by the roots of plants. 

It is furthermore suggested by certain American investigators that a 
disadvantage inherent in the use of inorganic manures is that they render the 
soil uncongenial to bcneticent soil bacteria, and hence arrest in a measure the 
processes of decay which must take place in every fertile soil. 

Nevertheless, it must not be thought that Mr. Hodsoll would advocate 
the exclusion of inorganic manures from our gardens, but that rather they 
should be employed in conjunction with organic manures, and particularly 
those containing potash and phosphates. For, as is well known, although 
the use of such manures alone on poor land is productive of little good, their 
use in conjunction with dung leads to admirable results. 

Yet another advantage of organic manures is shown by the Kothamsted 
records, in which the effects of dung are shown to persist for many years, 
whereas the residual value of inorganic manures is soon lost. 

The main conclusion is clear : organic manures in one form or another 
are essential. If sufficient dung cannot be obtained recourse must be had to 
other forms of organic manure, of which many are on the market. If suffi¬ 
cient supplies fail the gardener, he must, and should, resort to the practice of 
green manuring. More might be done in this respect, and we should like to 
see an autumn crop of Mustard or Tares sown in the vacant land of every 
garden. Worked in rotation, now on this quarter and now on that, and dug 
in in the autumn, it would help to a very considerable degree to keep garden 
land in good heart.— The Gardeners’ Chronicle. 


SOIL EROSION. 


Bulletin No. 53 of the Agricultural Research Institute at Pusa 
deals with this subject which is of very great importance from a local point of 
view, and any information as to how the resulting loss could be prevented 
would be very welcome. 

Mr. Albert Howard, the author of the bulletin referring to the methods 
by which erosion could be prevented, says that both erosion and water log¬ 
ging take place because the run-off is not checked but is allowed to gain 
volume and velocity on its way to the drainage lines. According to him it is 
necessary to harness the monsoon and to deal with it on the principle of 
divide and rule. It is of course a distinct advantage to cultivate the soil 
pretty deep so as to increase its absorbing power. The two means recom¬ 
mended are (1) embankment and (2) surface drainage. 

The embankment system is seen at its best in Italy where it is combined 
with a drainage and irrigation system for the distribution of the water. The 
object should be not to allow the water which is caught to stand for any 
length of time but to distribute as quickly and advantageously as possible. 
The surface drainage system recommended by Pusa has proved very effective 
and is being adopted by many estates in Bihar. The method consists in 
dividing up the country into areas of from live to ten acres and surrounding 
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these with trenches, the borders and sides of which are turfed to prevent 
cutting. The field trenches communicate with larger channels which carry 
the run-off either to the low-lying rice areas or to streams and rivers. The 
size of the field trenches will vary according to the amount and distribution 
of the rainfall. In Bihar, it has been found that channels four feet broad at 
the top, two at the bottom and eighteen inches deep, suffice in most cases. 
A grass strip, about a foot wide, should be left on the field on each edge of 
the trench to prevent breaching by the run-off and it is an advantage to let the 
grass grow on the sloping sides as well. The roots consolidate the soil and, 
after the first year, there is little trouble from breaches. A good deal of 
attention is necessary during the first monsoon in repairing the edges and in 
checking cutting. It is best to dig the trenches in the hot weather and to 
plant the sides and edges with dub grass on the early rains. During the mon¬ 
soon, the trenches silt up to some extent and it is necessary to clean them out 
every hot weather, the soil being placed on the down side. By this method 
each field deals with its own rainfall only and water-logging is prevented. 
The border on the lower edge of the field becomes raised by the growth of 
the grass an inch or two above the level of the land and by this means a large 
quantity of the silt is deposited before the surplus water runs off. The grass 
borders continue to raise themselves automatically as silt becomes deposited 
on the lower portions of the fields. Any small depressions in the plots soon 
become tilled up with silt and areas surface-drained in this manner soon 
assume an exceedingly even appearance. The aim of the method is to keep 
the fine silt on the land, a matter which was referred to at the recent Sani¬ 
tary Conference at Lucknow by the Hon’ble Mr. Hutton, Chief Engineer 
and Irrigation Secretary to the Government of the United Provinces, in the 
following words:—‘I am firmly convinced that the problem to be solved in 
many parts of these Provinces and over a considerable part of India is not 
that of capturing the silt after it has found its way into our torrents and rivers 
but to prevent it getting there. 

In carrying out the Pusa system in practice, a drainage map is essential. 
This can best be obtained by marking on an ordinary map the direction in 
which rain water runs off the land. This enables the drainage lines to be 
determined far more easily and cheaply than by any system of taking levels. 
Once the drainage lines are known, the drains can be laid out to the best 
advantage, both ftom the point of view of the prevention of erosion as well as 
from that of surface drainage. Where the slope is considerable, the cross 
drains must run parallel to the contour lines and somewhat close together. 
The fields then become long strips. 


FARM-YARD MANURE. 

r. t. McKenzie. 

It is a notorious fact that many farmers under-estimate the value of 
farm-yard'manure, with the result that much valuable fertilizing material 
goes to waste every year on the farms of this State. It is no uncommon sight 
to see great heaps of manure, the accumulation of many years, lying about 
without any attempt made to put same to profitable use. In fact, in some 
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cases it. is looked upon as a nuisance, the farmer being content with getting it 
away from the proximity of his milking sheds and other places. In cases 
where farmers do make an endeavour to utilize the farm-yard manure, their 
efforts are, to a large extent, neutralized by faulty methods of storage. They 
are, for the most part, ignorant of the fundamental bacterial changes which 
manure undergoes subsequent to being voided by the animal. It is in 
extremely rare cases that any attempt is made to save the liquid manure; yet 
this is by far the more valuable of the two, as analyses from American 
sources indicate, viz :— 

Nitrogen. Potash. 

Solid horse manure contains ‘495 T3 '200 

Liquid horse manure contains 1*20 trace 1 *24 

Solid cow manure contains *324 *09 *124 

Liquid cow manure contains ‘95 013 79 

The above table demonstrates that the liquid excrement is much richer 
in plant food than the solid; consequently every effort should be made to 
retain it. Once, farm-yard manure was practically the only manure used ; 
this was prior to the advent of the artificial fertilizer, which is applied in a 
way that is easily assimilated by the soil, and makes its effect immediately 
apparent. But with farm-yard and organic manure it is not until they are 
decomposed that the benelicient results are manifested. 

The great advantage that organic manure has over artificial fertilizers is 
that, besides furnishing plant food, it improves the physical, chemical, and 
biological nature of the soil, by increasing the humus. It is this humus in 
the soil which has the faculty of absorbing water quickly and arresting 
evaporation, and makes the soil in which humus is abundant more retentive to 
moisture. Humus in soil can be increased by the addition of farm-yard and 
other organic manure; hence the import nice of the proper care and use of 
farm-yard manure. The primary factor to be considered in storage of 
manure is the control of fermentation, which causes the decomposition. 

There are two processes of fermentation, namely, that caused by mrobic 
bacteria, which cannot live or have their being without access to the air, and 
aiuerobic bacteria, which flourish and develop only when atmospheric air is 
excluded. It is the first class of bacteria that causes the extreme heat, which 
is very undesirable, inasmuch as the heat liberates the nitrogen, the most 
valuable element. - It also incidentally destroys the humic acid. The con¬ 
ditions favourable for the development of aerobic germs are when the manure 
is loose and contains little moisture. Aiuerobic fermentation, on the other 
hand, is carried on best when the manure is compacted and moist, thereby 
preventing the incursion of air, so that decomposition is carried on without 
any great heat, thus preventing the loss of nitrogen and humic acid. It is 
obvious, therefore, that the farmer should store manure, in such a way as to 
prevent aerobic, and encourage aiuerobic fermentation. 

This cannot be done under the present haphazard fashion of piling 
manure. A good method of storing manure is to build a brick or concrete 
pit of sufficient size to meet the requirements of the farm, making provision 
for the catchment of the liquids. 

Another inexpensive method is to make a compost heap, where the 
manure is spread in layers until the needed size is reached, a few inches of 
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soil being thrown on to exclude the air. Provision should be made for the 
catchment and return of the seepage water to the heap. 

Another good method, where practicable, is to apply the manure in a 
fresh condition straight from the stable or byre, spread in narrow strips, 
which should be ploughed in about once a fortnight. 

If farm-yard manure is conserved in some such way, it will be of much 
greater value than when allowed to accumulate in the present loose fashion.— 

Journ. of Auric., Victoria. 

SOIL VENTILATION. 

A. HOWARD AND G. L. C. HOWARD. 

The alluvial soils of the Indo-Gangetic plain in India are characterised 
by a tine even texture and bv the faculty which their constituent particles 
possess of running together to form a hard crust or cement after heavy rains 
or irrigation. This latter property, combined with the fact that in many 
parts, when the monsoon is at its height, the water table may rise to within a 
few feet of the surface, makes the proper ventilation of the soil a somewhat 
difficult matter. A considerable amount of evidence is brought forward to 
show that the crops in these regions frequently suffer from asphyxiation. 
Such crops exhibit various signs of loss of vigour which are usually interpreted 
by the native cultivators as an indication that more irrigation water is required, 
with the result that the condition of the crop is merely aggravated by con¬ 
tinued waterings. On the other hand, experiments have now proved that 
immediate benefit is derived when measures arc taken to break up the crust 
and cerate the soil to as great a depth as possible. 

In other parts of India, as for instance the Quetta Valley, where similar 
kinds of soils are found under totally different climatic conditions, soil oration 
has also been shown to be deficient, though in this case there can be no lack 
of drainage and the harmful effects must be attributed solely to the imper¬ 
meable crust formed on the surface of the land. 

The necessity for oration is still more marked where green manuring is 
practised, and a great similarity may be noted between the harmful effects 
produced by ploughing in green vegetable matter and those observed when 
fruit trees are planted in grass land. It is therefore suggested that there 
exists a connection between the two phenomena, i.e., the excessive production 
of carbon dioxide, which becomes deleterious when it forms too large a 
propoi cion of the soil atmosphere. 

Over and above having discovered the cause of much damage to crops 
the writers, in showing the part played by soil aeration on all irrigated lands, 
have indicated a means of economising water and thus extending the benefits 
of irrigation over a larger area of the country than was thought possible.— 

Bull. Int. Inst, of Agric. 
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THE STORAGE AND USE OF SOIL 
MOISTURE. 

W. W. BURR. 

These bulletins* report experiments carried out during 1907 to 1912 at 
the Experimental Sub-Station ol Nebraska at North Platte, in collaboration 
with the Bureau of Dry-Farming and the Bio-physical Laboratory of the 
Bureau of Plant Industry of the Tinted States Department of Agriculture. 

The object of the experiments was the study of the problems concerning 
the accumulation and use of soil water. The soil used was a silty sand, or 
loess, and the subsoil conditions such that the crops depend absolutely on the 
rainfall, which averaged 18*6 inches (472 mm) during 1875-1912 ; June has 
the highest monthly average and January the lowest. These facts should not 
be lost sight of in considering the following results. 

The maximum quantity of water retained by this soil under cultivation 
varies between 16 and 18 per cent, ot its dry weight; the minimum content at 
which crops can still obtain water is about 7 or 8 per cent.; in other words 
the soil water above 7 or 8 per cent, of its dry weight is available for plants. 
Summer fallow is the most effective means of accumulating water in the soil 
and the relative quantity of this depends upon a number of factors, viz., the 
nature and distribution oi the raintall. the efficiency of the cultivation and the 
presence or absence ot a crop. At the North Platte Sub-Station, in a period 
of six years the soil accumulated from 6 to 35 percent, of the rainfall each 
season and in favourable years the soil was practically saturated to a depth 
of 6 or 7 feet. With regard to the storage of water in the soil, the distri¬ 
bution of the rainfall is just as important as the quantity; water accumulates 
more rapidly when the rains are sufficiently frequent to maintain the surface 
of the soil damp during the intervals. One inch ot rain falling on a very dry 
surface rarely moistens more than o inches, whilst a fall of half an inch is 
only stored if the soil is already damp from previous rain. Water passes 
more rapidly through a damp than through a dry soil. A cultivated soil 
retains water better than an uncultivated soil; and this difference is greater 
in proportion as the rainfall is heavier. Ploughing is more efficient than disc 
harrowing in accumulating water in the soil; disc harrowing is more suc¬ 
cessful on a stubble in destroying weeds and in stirring the surface soil; but 
a mulch of several inches of hay or straw is still more efficacious in storing 
water. 

Maize, oats, spring wheat and bailey use the soil water to a depth of 4 
or 5 feet; winter wheat uses water to a depth ot 6 or 7 feet; maize sown in 
rows and hoed uses less water than other cereals. 

Plants appear to extract the water from the soil by developing their roots 
in the moist soil: capillary movement appears to play only a small part. 
Under normally favourable conditions vegetation in an active state of growth 
is a more important factor than surface evaporation in removing the water 
from previously saturated soil. Weeds are often the most active agents in 
consuming the soil water and in preventing its storage in the soil for the 
benefit of other plants. A 3-inch straw mulch is the best means of diminish¬ 
ing surface evaporation during prolonged drought. In these particular soils 
lucerne when once established utilises the water to a depth of 20 to 30 ieet. 

Agric. Expt. Stn. of Nebraska. Res. Hull N<>. 5 N r No. HO. 
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Capillarity is a useful means of supplying the water requirements of 
plants within certain limits when water is available ; for instance, it may be 
an important factor when the water table is just at the lowest limit reached 
by the roots of the crop. But the water-table may be too low for capillarity 
to supply the roots, as in the case of the high lands of Nebraska. 

According to these researches, the production of 1 lb. of dry matter of 
wheat, rye, oats and barley requires twice as much water in an unfavourable 
as in a favourable season. Unfavourable conditions to these cereals do not 
necessarily constitute an unfavourable season for maize, as its chief growing- 
period is so much later.—B ull. Int. Inst, of Agkic. 


INJURIOUS ACTION OF HEAVY DRESSINGS 
OF LIME ON MOOR SOIL. 


The object of these researches was to determine whether there is any 
connection between liming and certain injurious transformations of nitrogen, 
on moor soil. That this should depend upon an injurious effect on the 
biological activity of the soils in question would seem to be contradicted by 
the fact that in no case did application of lime decrease the activity of the 
soil. 


With regard to a possible reduction of the soil nitrates to nitrites, experi¬ 
ments made with different samples of limed and unlirncd peaty soil showed 
no chemical decomposition of the nitrates. A solution of nitrate inoculated 
with extracts of heavily limed moor soil gave no chemical reaction that could 
decompose the nitrate. On the other hand, it would appear that the forma¬ 
tion of nitrites from nitrates depends upon temperature, small differences in 
the latter causing considerable modification in the reduction of the nitrates: 
this would be a corroboration of the biological nature of the reduction of 
nitrates in limed moor soils. In any one group of moor soils, the micro¬ 
biological formation of nitrites due to heavy liming increases with the degree 
of decomposition of the soil. The soil of fens shows a greater power of 
producing nitrites than that of upland moors. Such applications of lime as 
do not remove the acidity of the moor soil bring about no perceptible reduc¬ 
tion of the nitrates; but applications that give to the soil a neutral or alkaline 
reaction induce a formation of nitrites. In the acid soils of high moors, 
nitrites are rapidly decomposed, owing to a double reaction between the 
nitrous acid and the peat; in soils neutralised by the application of lime, a 
chemical decomposition of the nitrites is not observed, the process being 
brought about solely by micro-organisms. 

The first phase, therefore, in the decomposition of nitrates in moor soils 
is their reduction to nitrites by microbic activity; then the chemical reaction 
between nitrites and the peaty substances results in the complete breaking 
up of the nitrous acid; part of the nitrous nitrogen is lost in the soil and, of 
the remainder, part is transformed into ammonia or amide compounds, and 
part is present as organic nitrogen. 



November, 1915.] 


333 


The denitrification experiments lead us to conclude that the conditions 
unfavourable to bacteria obtaining in the soils of unliined upland moors of 
acid reaction, hinder the bacterial decomposition of nitrates; in neutialised 
soil, on the contrary, a rapid breaking up of the nitrates takes place, together 
with great loss of nitric and total nitrogen. These great losses of nitrogen 
are in relation to the amount of lime applied.— Bull. 1 xt. Inst, of Auric. 


DETERMINING THE CAPILLARY PULL 

OF SOILS. 

W. A. CANNON. 

By this method the capillary pull is measured by the reduction in pres¬ 
sure in the closed arm of a manometer connected with the soil container. 

The apparatus consists of a ‘ T’ shaped glass tube having a threewav cock, 
and of a mercury manometer, a reservoir and a soil container, each of which 
is connected to a limb of the cock by means of a rubber tube. The reservoir 
is filled with water and the stop cock adjusted so as to allow all the tubes and 
connection to till with water. A small plug of cotton wool is placed in the 
bottom of the soil container to prevent the escape of the soil. 

The container is tilled with soil and the stop-cock turned so as to connect 
it with the reservoir. The levels of the container and reservoir are adjusted 
so that water Hows into the container and the soil is stirred with a small glass 
rod to prevent the collection of air bubbles. When the soil appears to be 
uniformly settled the cock is turned so as to cut off the How of water from 
the reservoir and to connect the container with the manometer. The position 
of the mercury is then observed, the uppermost point reached by the mercury 
being considered the measure of the capillary pull of the soil under the condi¬ 
tions of the test. 

The great objection to this method is the difference in the compactness 
of the soils when placed in the container. This error is reduced to some 
extent by the settling under water and can be still further minimised by 
repeating the tests,— Bulletin Int. Inst, of Auric. 


According to the note in the Experiment Station Record the effect of 
loranthus is to bring about a high rate of transpiration of water from the host 
plant through the partial parasite. Observations made in Java showed that 
the daily loss of water per unit of leaf surface of the parasite is about 50 per 
cent, greater than that of the host—in this case a mango tree. The same 
relation was observed in the case of a guava tree. This high rate of trans¬ 
piration is thought to be accountable for the desiccation and death of the 
region in which the parasite establishes itself. 
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FOOD PRODUCTS. 


PROPAGATION OF ONIONS. 


There are three recognised methods adopted for establishing a crop 
of onions:— 

1. By sowing seed in a prepared bed and transplanting into permanent 
positions. 

2. By sowing seed in rows where the plants are to mature. 

3. By means of sets. 

The first method is the one usually adopted under West Indian con¬ 
ditions, and taking everything into consideration, it is undoubtedly the safest 
method in normal seasons. It will be convenient to consider this method 
first. 

SEED BEDS. 

Seed beds should be carefully prepared during the month of Jul\, so 
that they will be in a lit condition to receive the seed immediately on arrival. 
They should be made in a selected and fertile place near a supply of water, 
and the soil must be mellow and well drained. The ideal Mte for such a bed 
is in a position that possesses protection from wind; it is also a good plan to 
have placed around the beds strong stakes from which ropes are stretched 
so that protection from heavy lainstorms can easily be provided by means 
of canvas or cloth. 

The beds should be raised about 18 inches above the surrounding land 
so as to ensure good drainage, and they should not exceed live feet in width. 
Care should be taken not to sow the seed too deeply. Drills A inch deep 
should lie made, but they may be a little deeper in very sandy soil. After 
covering the seeds, the soil of the beds should be compressed. Some 
growers after sowing put a light covering of straw on the beds which un¬ 
doubtedly helps to keep the soil moist and cool; but at times it is left on too 
long and the young plants then become weak and leggy. Good .seeds ger¬ 
minate in five or six days’ time, but sometimes three or four days more 
elapse before they are seen. If a straw covering is used it should be 
removed as the seedlings are visible. 

TRANSPLANTING AND ESTABLISHMENT OF CROP. 

The operation of transplanting small seedlings is performed at times 
in a manner far from satisfactory, and irregular stands are often obtained. 
When fit for planting in their permanent positions, seedlings should be 
stocky and between 5 and 6 inches high; when transplanting; the roots 
should be trimmed, the plants placed in boxes containing soil, which should 
be packed tightly against the roots, and then carried to the field. Labourers 
are often seen carrying young seedlings about in their hands; as a result of 
thk; practice a large number of plants become wilted and limp before they 
are planted. 
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PLANTING IN SITU. 

This method is one that has so far only been tried in Antigua on a small 
scale. It is only possible to adopt it when rains fall at the time that seed 
is available for planting. There are two ways of establishing an onion crop 
by this means : one is by sowing the seeds thinly in rows and then thinning 
to the required distance apart, and the other, which is merely an elaboration, 
is by sowing in holes made equidistant in the rows. 

By the first method an experienced onion grower can sow the seeds in 
the drills in such a manner that little thinning out of the young seedlings is 
necessary. When the other is adopted two or three seeds are placed in the 
ground by means of the thumb and forefinger. A marked line is used so 
that it is not easy for the labourers to make mistakes. Careful supervision 
is however essential during this operation. 

In Antigua it has been found that when this method of establishing an 
onion.crop is adopted, the onions mature some weeks (about three) earlier 
than when seedlings are transplanted. This is a point of importance to the 
local grower, for as a rule the very early onions meet with little competition 
from produce grown in other places ; consequently good prices are obtained. 
It must be stated, however, that contrary to experience gained in some other 
parts of the wot Id, it would seem that onions resulting from seed sow n in 
silu , in Antigua, are not of such good shape as those grown by transplanting 
from nursery beds. 

PLANTING BY MEANS OF SETS. 

The raising of a proportion of the onion crop by means of sets, that is 
to say, small onion bulbs raised in one season and planted out in the next, 
appears at first sight to be an easy means of growing produce for the very 
early markets. This method has been successfully tried on a small scale in 
the West Indies, sets in ported during the months of August and September 
having matured a crop much earlier than if seeds were utilized; on the other 
hand, a recent trial at Skerretfs Experiment Station, Antigua, with the plant¬ 
ing of imported sets ol the Red and White Bermuda varieties failed to form 
bulbs, indicating that a considerable degree of uncertainty attaches to this 
process under West Indian conditions. 

In many parts of the world the setting or planting out of onions is facili¬ 
tated by the use of planting-distance indicators. By this means straight 
rows, which are essential to good cultivation, are obtained. Boards through 
which holes have been bored can with advantage be used in this connection. 
Through these holes round pieces of wood are thrust which make the holes 
for the young plants. It is quite possible that small furrows could be made 
by light cultivators into which the young plants could be set, and the soil 
made firm against them by hand. At the present time, under West Indian 
conditions, labourers often go into the field to plant onions without being 
provided with even a dibble. 

The task of transplanting onions is laborious, and it will be found that 
although a gang of labourers will perhaps perform this operation in a satis¬ 
factory manner when watched by an overseer, it is often done in a slovenly 
fashion when they are left to themselves. One point which should be borne in 
mind is that it is not the neck, but the roots of the plant that require to be 
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firmly planted. It is common practice for tlie labourer, when tired, to 
squeeze the earth against the side of the plant with his thumb and forefinger, 
and this often leads to the loss of many young onion plants. 

YIELD. 

The yield of onions, which varies considerably, is usually reckoned in 
pounds. 

In certain onion-growing districts 25,000 to 30,000 lb. per acre are 
obtained, but for such a crop it is estimated that the cultivation costs, at 
times, as much as £30 per acre. 

If between 5,000 and 8,000 lb. are obtained in the West Indies it s 
regarded as a good return. Against this, however, the cost of production is 
very small. Should onions be grown as a main crop, there is every probabil¬ 
ity that returns equal to those obtained in other parts of the world would be 
realized by growers. 

CURING. 

The curing of onions consists in removing the superfluous water which 
they contain when reaped, and is accomplished by allowing them to dry 
under suitable conditions for a sufficient length of time. 

Neglect in this respect is liable to lead to the spoiling of the crop after 
a very short time. 

For their successful curing, onions require to be dried in a cool well- 
ventilated room on shelves constructed to secure a free circulation of air 
around the bulbs. In curing, the onions should be placed in single layers on 
the shelves and never one on the top of the other. 

The time required to complete curing ranges from five to seven days, 
while the loss in weight, which occurs during the process ranges from 4 to 
10 per cent., depending on the conditions under which the bulbs wer 


Curing is judged to be complete when the onions have formed a well- 
marked dry outer skin, which serves to prevent further loss of moisture from 
the interior of the bulb, and affords protection from injury. 

In the past, in the West Indies, few r growers have paid sufficient atten¬ 
tion to the requirements of the crop in this respect. The most common 
practice has been to heap up the onions in the fields after reaping, allowing 
only a few hours to elapse before they are placed for export. This practice 
must be unreservedly condemned. 

The more careful planters have, however, been in the habit of spreading 
their produce on the ground for a few days before shipping; the onions are 
turned periodically, and tarpaulins provided as protection against rain. This 
method is preferable to the others previously cited and answers fairly well 
during dry weather, but it is difficult to keep the produce dry during 
showery weather, and on this account this mode of working is open to 
objection.— -Bull. No. 78, Imperial Dept, of Agric. for the West Indies. 
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FOOD SUPPLIES IN TIME OF WAR* 

WHAT THE NAVY IS DOING 

The President of the Agricultural Section, Mr. R. H. Kevv, c.b., delivered 
an address on “Fanning and Food Supplies in Time of War.” 

Mr. Rew contrasted British agriculture to-day with what it was during 
the Napoleonic wars. A century ago the pioneer work of Jethro Tull, 
“Turnip” Townsmen!), Robert Bakewell and their disciples had only 
recently established the principles upon which modern farming has been de¬ 
veloped. Comparing the agricultural statistics of 1808 with those of 1914, 
Mr. Rew pointed out that the greatest contrast was in the acreage of wheat 
in proportion to the population, the earlier estimate giving 35i acres for every 
hundred inhabitants, compared with five acres last year. The yield per acre, 
however, had been increased from 3 qr. to 4 qr., thus reducing the disparity 
to 8i and 1 f> bushels per head of the population respectively. Even at that 
time this country was not self-supporting in brcadstuffs, the surplus of about 
a million quarters of wheat being derived mainly from the Continent. 

Dealing with the situation at the outbreak of the present war, Mr. Rew 
quoted from the official statistics to show that the country had rather more 
than normal supplies of every crop except peas, roots and hay, and emphasized 
the fact that the war had been in progress for nearly four months before prices 
began to rise appreciably. The speaker commented upon the energy with 
which the nation set about remodelling its farming system only to discover the 
elementary fact that it was impossible to improvise food, the main farm crops 
taking an unreasonably long time to grow and the sudden extension of the 
area under cultivation being an\thing but a simple proposition. The country 
was suddenly brought face to face with the fact that its agricultural system 
had not been arranged to meet the conditions of a great European war. Hav¬ 
ing reviewed the various schemes for utilizing our resources and conserving 
supplies, he noted the patriotism and intelligence of the British and Irish 
farmers. 

After showing that the share of British Agriculture in the food supply of 
the nation was more considerable than was commonly realized, Mr. Rew 
submitted comparative statistics of food imports, showing how our oversea 
supplies have been maintained during the first year of the war. In total 
weight of food stuffs the quantity brought to our shores was rather larger in 
time of war than in time of peace* Yet one still occasionally met a purblind 
pessimist who plaintively asked what the Navy was doing. This was a part 
of the answer. It was also a measure of the success of the German “block¬ 
ade” for the starvation of England. So absolute a triumph of sea power in 
the first year of war would have been treated as a wild dream by the most 
confirmed optimist two years ago. 

POTASH. 

A paper on “The Manurial Situation and its Difficulties” was read by 
Professor James Hendrick. He pointed out how quickly the manure in¬ 
dustry had grown and how large it was. The war had dislocated this great 
international industry in various ways. It had stopped our main supply of 
potash manures, which came from the German potash mines. A certain 
amount might be obtained at home from seaweed, but it was difficult to revive 
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this decayed industry quickly. Much might be done to make special potash 
manuring unnecessary if better use were made of liquid manure and of farm¬ 
yard manure. Great quantities of potash were lost through want of proper 
care in saving these. If lime were more extensively used in certain districts, 
it would also help to tide over the potash famine. 

COCONUT CAKE. 

Mr. E. T. Hainan submitted a paper on “ New Feeding Stuffs.” He said 
that the stockfeeder was now called upon to grapple with a new situation. 
Lately prices had been rising, not on account of an actual shortage of sup¬ 
plies, but on account of the fact that the concentrated foodstuffs—e.g., cake— 
were a by-product of other industries, and the manufacturer would not put 
down new crushing plant for seed unless he saw a chance of making a prolit 
The situation was improving and more plant was being put down. Discuss¬ 
ing new feeding-stuffs, Mr. Hainan said that palm kernels had not been 
popular in this country, but had been popular in Germany. They now cost 
£7 per ton, and were economical at the price. Coconut cake was used for 
dairy cows on the Continent. It was said to go rancid easily, but did not if 
kept in a cool, dry place. Yeast had also been used for pigs with good results. 

In the discussion which followed Professor Wood suggested that the 
difficulty in keeping palm kernels might be due to the fact that the seed con¬ 
tained a fat-splitting enzyme which was killed by high temperature. 

Professor Somerville, discussing Professor Hendrick’s paper, said 
that the supply of potash did not cause him uneasiness because he had not 
found the benefit from potash which its advocates claimed for it.—L ondon 
Times. 


LIMES. 


Lime planting commenced in St. Lucia about 1902 and since that date 
440,856 lime plants have been distributed from the Department Nurseries. 
The distribution during the year exceeded all previous records and coincided 
with the first year’s work at the new Experiment Station, Choiseul. 

The progress made in lime planting is indicated in the following 
estimated acreage under limes during 1912-14:— 


Year. 

Acreage. 

Extension during 
year (acres.) 

Total value of lime 
products exported. 




£ 

1912 

1,900 

300 

1,085 

1913 

2,200 

300 

O 

oc 

1914 

2,837 

637 

6,451 


Unfortunately, many of the earlier plantations are now showing the ill- 
effects of planting too closely, and thinning-out operations have commenced 
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on several estates. Lack ol‘ wind belts lias been the chief cause in retarding 
the progress of many of the older estates. 

The high prices obtained throughout the year for concentrated lime 
juice has had a beneiicial effect upon the lime industry generally, both by 
causing an extension in the area under cultivation, and more particularly in 
causing greater attention to be paid In the existing plantations. Until quite 
recently limes were usually only planted in positions where the soil was 
considered by the owner unsuitable for any other crop, and their future 
progress was in many instances entirely left to nature. This period has 
passed, and lime cultivation is now looked upon with the same careful 
regal'd as cacao, and it is earnestlv hoped that it will soon receive the same 
dvgiee of attention. 

The lime plantations in St. Lucia are in their infancy, and if profitable 
crops are to be obtained and maintained liberal applications of manure must 
be applied annuallv. 

Although the rainfall for the year was 19 inches below the average for 
tlu* last twenty-live years, the entomogenou* fungi maintained complete 
control where conditions were favourable ; only in dry and exposed situations 
were trees observed to be seriously infest cal with scales. 

The method of concentrating lime juice in steam heated evaporators 

has proved so satisfactory that seven such factories are now at work in the 

island and others are in course of erection.- Report of Agricultural 

Depaktmext, 1914-15. 

I 


The inlluence of the soil on the prussic acid content of plants is a sub¬ 
ject of much interest in the W est Indies in connection with cassava. PJuiscolus 
Uinalus (coloured Lima beans) and other plants. The following results (espe¬ 
cially par. 1,) are in accordance with those obtained by Bruxxich and Treub. 
On the other hand. Scrim and Tommasi in Italy found that the addition of 
nitrates, in the case of beans, reduced the prussic acid content :—(If When 
sorghum is grown on poor, infertile soil, added nitrogen mav slightly increase 
the amount of hydrocyanic acid in the plant. With a fertile soil and abun¬ 
dant nitrogen this effect may not be produced. (2) During the first three or 
four weeks of the plant’s life the prussic acid is concentrated in the stalks. 
Then it rapidly decreases and disappears there, but apparently persists in the 
leaves in decreasing percentages until maturity. (3) Climate and variety may 
be more important factors than soil nitrogen in determining the amount of the 
acid in the plant. (4) Complete hydrolysis of the glucoside is obtained by 
digesting the macerated tissue for two hours at 40° to 45° C. The paper on 
which these conclusions are based will be found in the Journal of Agricul¬ 
tural Research for May, 1915,— The Agricultural News. 
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NOTES. 

-- 

The Planters 1 Chronicle draws attention to the importance of Apis 
dorsata (the Ceylon Bambara bee) in the pollination of coffee in south India. 
In view of the fact that considerable numbers of this bee are destroyed by 
natives, it has been suggested that estate managers should communicate with 
the Forest Department with a view to putting a stop to interference with this 
insect. 

The common honey bee Cl. indica) is not less active wherever fruit trees 
are under cultivation, and its value for pollination purposes is a matter which 
is not sufficiently appreciated. As it is capable of domestication (unlike 
A. dorsata) and besides yields a palatable honey, those who have to do with 
fruit crops would do well to keep as many hives of this bee as possible. 


The Kkw Bulletin records the death on May 31st last of Sir Arthur 
Church. An acknowledged authority on the chemistry of pigments and 
minerals, Prof. Church will be best remembered as an agricultural chemist. 
There are no doubt some who can recall him as lecturer on Chemistry at the 
Royal Agricultural College, Cirencester, while his Laboratory Guide is a 
familiar text-book. In the Eastern tropics his classical work on The 
Food Grains of India is a well-known work of reference. 


The lack of female flowers in Cucurbits is most frequently to be attributed 
to the plants making too rapid growth and failing to produce lateral fruiting 
shoots. The remedy recommended is to pinch off the growing points and stop 
the laterals developing. Keep the plants dry and pick off the bulk of the 
male flowers. 


The Journal of the Royal Society draws attention to the virtues of 
cod diver oil as an insecticide, and states that it has been found an effective 
remedy in New Caledonia against horse-flies which infect sores and wounds, 
the Hies being killed immediately by contact with the oil. It is also claimed 
that cod-liver oil is equally efficacious against the house fly and mosquito as 
well as against ticks in dogs and other animals. 


A note in the Agricultural News gives an idea of the enormous trade 
in tomatoes in Italy. It is estimated that there are about 385,000 acres under 
the crop. The annual export to the United States is about 20 million pounds, 
while some 8 million pounds goto S. America. The total value of tomato ex¬ 
ports from Italy arc said to be well over 6 million dollars. With this enor¬ 
mous output it is only natural that some use has been discovered for what 
has hitherto been considered waste material, i.e. the skin and seed. The 
former is now being used for cattle feed and the latter for oil production, the 
refined oil being edible, while the crude oil is used for soap-making and 
burning. 
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GENERAL. 


SCHOOL GARDENS. 


While originally the school garden scheme only applied to Government 
Vernacular Schools, it is now open to any grant-in-aid school to become regis¬ 
tered, so that, if inspected and found eligible, it may secure a grant. This 
grant may be either Rs. 50 for gardens of not less than an acre, or Rs. 30 for 
those not less than a third of an acre. 

In the case of Government schools a vote is provided for making awards, 
and the amount available is utilised to the best advantage by the Superinten¬ 
dent of School Gardens. Ordinarily, there are three classes of prizes, viz., 
Rs. 30, Rs. 20, and Rs. 10, which are awarded according to the merits of the 
gardens. In considering these merits the previous record of the garden, and 
not merely the show it makes when inspected for awarding prizes, is taken 
into consideration. 

While Government Schools are furnished with fences and implements, 
aided schools have to look to their own Managers to provide them with all 
garden requisites. It is unfortunately often the case that Managers fail in this 
obligation, and teachers are expected to carry on their work the best way 
they can. This is, of course, verv hard on teachers and boys, and is not 
calculated to encourage them in developing their gardens. 

Another matter which it would be well to refer to here is, that while the 
awards made by Government reach the teacher and his boys Uialf going to the 
teacher and half divided among the best workers), the grant to aided schools 
often goes to swell the common school fund and docs not find its way to the 
schoolmaster or his scholars. 

There are, however, a number of excellent aided school gardens in the 
Island, and the illustration appearing as frontispiece shows the garden 
attached to the Walana Buddhist school near Banadura, the teacher in charge 
of which has done continuously good work Though provided with only a very 
limited piece of land he has made the very most of his opportunities and dis¬ 
played great taste in the laying out of the garden, and what is of chiet 
importance, he has trained his boys to take an intelligent interest in their out¬ 
door work and in the studv of plant life. 

C. D. 


BRITISH GUIANA BALATA. 

PROFESSOR HARRISON. 

The trees from which balata is obtained are found growing all over the 
colony, particularly on the lower but not swampy lands along the banks of 
the smaller rivers and creeks. They are, perhaps, most abundant in the 
county of Berbice, where the balata-eollecting industry has been established 
for the past five years. 

The collection of balata is carried out under licences issued by Govern¬ 
ment. For the purpose of the administration of balata collection the colony 
is divided into sections of 50 or 250 square miles in area, the former in the 
more readily accessible and the latter in the less readily accessible parts of 
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the colony. A separate licence is issued for each section, and confers the 
right to collect wild rubber as well as balata. The terms are for not moie 
than fifteen years, an application fee of £1 135. 4*/. and an annual rental of 
£4 3s. 4 d. for each licence, and a royalty of h/. per lb. on all balata and wild 
rubber collected. The licences are issued for collecting only, and may be 
cancelled if the land is required for agricultural or mining purposes. The 
collection is carried out by negroes and aboriginal Indians, who are regis¬ 
tered as bleeders. No tree is allowed to be bled which does not measure 
36 in. in girth and 4 ft. from the base. Trees may be bled on one-half of the 
circumference only at any onetime. No tree is allowed to be re-bled until 
five years have elapsed from the previous bleeding. The cuts employed for 
extracting the milk must be not more than li in. wide and not closer togethe r 
than 10 in. 

The collectors proceed to the grants from January to April, and the woik 
generally commences towards the end of May and extends to the beginning 
of October. The collectors are paid by the weight of balata obtained. 

Bleeding is done by means of a cutlass ; the incisions are 10 in. apart, and 
are arranged in a feather-stitch pattern. Bleeding is commenced at the base 
of the tree, and extends to the main fork ; the branches of trees are seldom 
bled. The milk is collected in a calabash (made from the fruit of Crsscaitu 
cujclt *), placed at the bottom of the tree, and held fast by inserting its lip 
between the bark and wood of the tree. The fust bleeding is done while the 
collector is standing on the ground ; the parts of the trunk situated flight r 
up are bled by the aid of a ladder roughly constructed in the forest, while 
the highest parts are frequently reached by the aid of a rope for climbing. 

The latex is transferred from the calabashes to kerosene tins and taken 
to the camp, where it is poured into a shallow tray (dabree) and allowed to 
evaporate. This 1 ray is constructed generally of pieces split from the stem 
of a palm. The latex coagulates by evaporation, and the balata is removed 
in successive sheets from the top to the bottom. 

The yield varies up to certain limits according to the age and size of 
the tree. Speaking generally, 5 lb. of dry balata per tree is considered a good 
yield. 


Recent investigations have shown that the yields obtained by bleeding 
standing trees with cuts arranged in the feather-stitch pattern are not less 
than those obtained bv first felling the trees and then extracting as much 
latex as possible by completely ringing the bark, and this fact has prevented 
the ruthless destruction of the tree, which is valuable for its timber as well as 
for its production of balata. 

The following table shows the export of balata in five-year periods since 
1893 :— 


Period. 

1893-7 

1898-1902 

1903-7 

1908-12 


Total 

lb. 

1,133,123 

2,009,785 

2,488,951 

5,376,059 


The exports go chiefly to the United Kingdom, the remainder going o 
the United States of America and to Holland. 


The export of balata from the colony for the year 1913 was 1,323,609 o. 
of the value of £160,000. Owing to the war closing some of the important 
European markets the export for 1914 fell to 1,022,750 lb. 


As the balata tree occurs in large quantity in the forests of the colony, 
and providing the product continues to realise its present market value, 
there is a prospect of the balata industry continuing to flourish for many 
years to com:;.—B ulletin of the Imperial Institute. 
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THE VALUE OF TRENCHING. 

V1CAHY GIBBS. 

1 have recently been reading a very interesting paper in the July number 
of the Journal of Forestry “on the harmful effects of certain grasses and 
weeds around the roots of young forest trees.” 1 heaitily commend its 
perusal to readers, and especially to those, if there be any, who are not 
already convinced of the advantage which young trees gain from being in 
open ground as against those which stand on turf. 

The paper gives details of some experiments which were cairied out at 
Ryston in 1912. Fourteen plots were laid out, 7 feet long by 3 feet wide, and 
on each of them were planted three common Ash and two Larch. Two plots 
were kept clear of all other growth ; one was sown with Stinging Nettle, one 
with Creeping Buttercup, and the remaining ten plots with various kinds of 
Grasses such as are commonly found in young plantations. 

The result was as follows, taking 100 as the percentage of growth in the 
two clean plots. The least harmful of the ground coverings proved to be the 
Creeping Buttercup, where, however, the percentage of growth of trees was 
only 52, or little more than halt that in the clean ground. The next was the 
Stinging Nettle, where the percentage was 41. Jn the ease of plots co\cred 
with various Grasses the percentage ranged from 33 to 13. the covering of 
the ground which proved most detrimental to tree growth being Conch Grass 
and perennial Rye Grass, in which two eases the rale of tree growth was but 
15 and 13 per cent., respectively. There appears to have been but little 
difference in the effect of various crops on the Ashes as distinguished from 
the Larches. A photograph of the Ashes and their foliage, which accom¬ 
panied the paper, brought out very markedly the difference not only in height 
of the trees growing on clean ground, but in the colour, size, and appearance 
of the foliage. 

i Reading this paper, of which 1 have given a short and imperfect account, 
has tempted me to set out the results of a somewhat similar experiment 
which 1 have made (unintentionally) at Aldcnham of the different rate of the 
growth of trees of the same kind when planted in trenched and untrenehed 
ground. Some eighteen years ago 1 planted a row of fourteen Maples (Acer 
Schwedleri). Twelve of them stand on lawn, being planted in holes 6 feet 
across, which are kept clean and free from turf and weeds. At the time of 
planting the clay was removed and the holes filled with good light loam. 
The thirteenth stands half on lawn and half in a shrubbery where the ground 
was well trenched ; the fourteenth stands wholly in trenched ground. 

About the same time, perhaps a year later, I planted fourteen Copper 
Beeches, and in this case too, the conditions are the same, twelve trees being 
in a field, the thirteenth on the edge of a trenched plantation, and the four¬ 
teenth growing wholly in the plantation. About the year 1875, my late father 
planted a double avenue of Horse Chestnuts along the drive in the park. The 
holes made were not large and there was no breaking up of the adjoining 
ground, consequently though the trees are healthy the growth has been very 
slow. Some eighteen years ago it was decided to put a new bridge over the 
lake at the end of the Chestnut avenue, and this necessitated a gradual raising 
of the drive as it approached the bridge, and the consequent lilting and 
replanting of the first trees in the loose, newly-raised ground at the sides of 
the road. Although it might have been expected that moving fairly big trees 
aged about twenty-four years would have checked their growth and thrown 
them behind their unmoved brethren, yet so great lias been the advantage to 
them of growing in what is equivalent to well trenched ground, that it has 
much more than compensated them for the check of moving, and now after 
eighteen years they are bigger, taller, with wider spread, more vigorous and 
darker foliage, and in every respect liner than the unmoved ones. 
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I will now set out in tabular form the results in all three cases of planting 
in trenched and untrenched ground, and I hope it will convince any intending 
planters who read these lines that, at any rate on heavy clay laud like ours, 
the labour and cost of trenching is not only thrown away but is absolutely 
essential to successful planting. Many years ago when 1 had less expeiience 
than I have now, 1 tried making small plantations without trenching, as I 
grudged the labour and expense. The attempt resulted in total failuie. 
After wasting ten toiitteen years f had to ha\e the ground trenched after all, 
and young trees planted in between the others, and these have already passed 
those which had a long start of them. 1 can say broadly that on this heavy 
London clay all trees benetit enormously by trenching, and as for even the 
hardiest Conifers, they will not grow at all without it, tor when their roots 
reach the walls of the hole they fail to penetrate, and the trees become 
holebound. 


Trenched Ground. 



Cir 

cmnforcncc 

Girth 


Height. <»! 

branches. 

3 ft. t) in. big' 


Ft. in. 

it. 

in. 

Maple 

26 6 

60 

25 

Copper Beech 

310 

57 

28 

Horse Chestnut 

400 

106 

51 


Partly in Trenched Ground. 
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Untrenched Ground. 
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12 
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75 
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There is one other matter which 1 should like to mention before con¬ 
cluding my remarks. Although the deleterious effect of grass and weeds on 
young trees, referred to in the earlier part of this article, is generally recog¬ 
nised, yet the expense of weeding is so prohibitive that it is usually abandoned 
the moment that the trees are high enough not to be choked by the grasses. 
Yet, if people would only realise it, it is possible to take most satisfactory 
crops of vegetables, such as Potatoes, Cabbages, Kale, Savoys, Broccoli, and 
Turnips, off ground where the young trees are eight to ten years old, and 
range from fifteen to twenty feet in height. I should like to show any 
readers of the Gardeners’ Chronicle the young covert at Aldenham, where 
every available inch of ground is cultivated, and has been cultivated, with 
profitable vegetable crops ever since the trees were planted. Of course, in 
time of war and high prices, such as we are living in now, a very good profit 
can be made out of vegetables from land which would otherwise lie idle, but 
the same crop was taken two or three years ago when the German peril was 
scoffed at by the majority, and when the primary object of such planting was 
to make the crop pay for the cost of weeding. Certainly the result has been 
to produce an abnormally rapid and satisfactory growth in the mixed timber, 
with which the young wood is planted, and which consist for the most part 
of Ash, Oak, Norway Maple, Hornbeam Elm, Cherry, Birch, and Lime. 
Some parts which have only been planted three or four years have all the 
appearance of five to six years’ growth. I should add that the land has not 
only been well trenched, but well drained with open ditches, otherwise the 
results would have been very different.— The Gardeners’ Chronicle. 
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VILLAGE WAR FOOD SOCIETIES. 


It is probable that the most successful means of increasing the produc¬ 
tion of all classes of foodstuffs, other than those which can onlv be produced 
on small or large holdings, would be the formation of what might be termed 
“ Village War Food Societies.” This title is suggested as useful, without 
reference to “cultivation,” because it will cover the utilisation and consump¬ 
tion of foods as well as their production. 

Such societies might often be amalgamated (at any rate for the period 
of the war) with the local gardening and allotment societies, and they might 
in some cases cover a group of villages. Even where there are allotments 
the workers can commonly cultivate much more land than they have, and the 
necessity and desirability of producing more food of all kinds should be 
impressed upon each village as a unit, 'flic interest of the women and 
children should be especially enlisted, as their aid will be of very great 
importance to the success of any operations undertaken. 

Formation .—'The formation of a society might be brought about by the 
Clerk to the Parish Council, who might call a meeting of local residents 
interested in gardening, pigs, poultry, bees, etc., for the purpose of consider¬ 
ing the question of the formation of a local society. This being decided upon, 
a small committee should be elected (with chairman, secretary, and 
treasurer of the society) to organise the work of the society on a business 
footing. 

Objects .—The object of each society would be to ascertain the position 
of vacant building plots, uncultivated “waste” areas, and even some common 
land ; discover the owners and secure permission to cultivate such land (if 
possible, without charge to the society ); arrange either for co-operative and 
mutual cultivation of the land so secured, and ownership of the produce, or 
parcel it out to the members to cultivate for themselves individually ; 
secure manures, seeds, plants, stock, foodstuffs, and implements on a co¬ 
operative basis, and sell or preserve for home use the produce of their 
labours. 

Again, leaflets on the growing of vegetables and fruit, pig-keeping, 
poultry-keeping, rabbit-keeping, bee-keeping, the bottling and preserving of 
fruit, storage of vegetables, preservation of eggs, etc., can be obtained free of 
charge and post free on application to the Board of Agriculture and 
Fisheries. Fmther, there are in most districts capable gardeners and 
breeders of small stock ( pigs, rabbits, poultry, and bees ), both professional 
and amateur, who would be glad to gi\e the benefit of their experience to 
persons who require help in this way. 

Rules .—A short, concise set of simple and plain rules should be drafted, 
based on whether the cultivation of the plots is to be individual or co-opera¬ 
tive as regards produce. If the work were to be co-operative and mutual all 
through, the produce would be divided in proportion to tin* labour and 
interest of the individual or be pooled and shared equally by the members. 
Again, actual cultivation might be individual, but seeds, stock, etc., might 
still be supplied on a co-operative basis. In any case the members would 
have to subscribe a small sum to get the society started and place it on a 
secure footing. 

Poultry .—Every additional egg and every extra chicken reared will 
help the food supply, if produced under proper a editions; and there is at 
the present time special need to increase the numbers of both eggs and 
poultry. Any reduction in the laying or breeding stock of poultry kept is 
against the best interests of both the individual and the nation, and each 
society should do all it can to extend poultry-keeping in its district—again, 
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either by individuals or collectively by co-operation. The number of persons 
who could readily keep poultry is very great, and a few birds kept by each 
would not only enable them to utilise much household and garden “ waste,” 
but to utilise it in the economic production of eggs and table birds, and add 
to the resources of the country. 

Preservation of Ei*gs .—While it may often be desirable and profitable to 
sell the eggs produced when new-laid, the societies may usefully consider 
whether their numbers cannot act in concert, purchase jars and materials in 
bulk, and preserve eggs for future use. By this means it may be possible for 
a small district or village to put by some thousands of eggs during the 
'‘cheap” season for use when eggs are dear, and so save the meat bill. The 
more useful means by which eggs may be preserved are described in Leaflet 
No. 83 (Preservation of Eggs ).— Journal of the Board of Agriculture. 


NOTES ON THE MAKING OF CONCRETE. 


C. W. FOSTER. 

Owing to the price of timber having advanced considerably during the 
last few years, and also to the difficulty in obtaining sound and seasoned 
material, concrete is gradually taking its place in many instances on the farm 
as elsewhere. Concrete has certainly the advantage over wood so far as 
durability is concerned, and in many cases, especially when good clean gravel 
can be obtained on the farm, it has the advantage in cost and transit. How¬ 
ever, there is good and bad concrete, and care must be taken in the selection 
of the materials used, and also in the mixing, if good results are wanted. 

Ideal concrete is made from a mixture of broken rock, or clean, screened 
gravel varying in size from stones that will pass through rings from half an 
inch to two and a half inches in diameter, depending on the nature of the 
work, clean coarse sand, and first-class cement, in such proportion that the 
voids between the stones will be filled with sand, and the voids between the 
grains of sand filled with cement, with the cement slightly in excess of the 
quantity necessary to fill the sand voids, in order to furnish additional ad¬ 
hesive properties to thoroughly combine the sand with the broken stone. In 
large mass work the broken stone, or aggregate, as it is generally called, may 
be used in much larger sizes. However, in reinforced concrete work the 
aggregate should be smaller—from one half to one inch in diameter. 

The greatest care should be exercised in the selection of the aggregate, 
because the power of adhesion of a high grade cement to stone is shown by 
the fact that when a piece of concrete, several months old, is broken, the line 
of fracture usually runs through the stone ; therefore we may take it that the 
ultimate strength of concrete depends largely upon the character of the aggre¬ 
gate. Usually the character of the aggregate depends upon the availability of 
the supply, but where there is much choice in the selection, those which 
are hardest and which break with a cubical fracture will make the best 
concrete, although some engineers prefer rounded pebbles because they are 
more easily handled. Avoid soft sandstone, soft limestone, shale, or any 
soft rock. Granite, hard limestone, or gravel are best. 

For ordinary construction, gravel is more generally used than any other 
aggregate, and in places it is found mixed with sand in nearly correct pro¬ 
portions. The stones in the gravel must be clean, as a coating of clay or soil 
will prevent the cement from adhering to them. 
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The sand used should be clean and coarse, that is, it should be free from 
c ay or soil, as both the latter retard the setting of cement and, if present in 
large quantities, destroy its adhesive property. Three simple ways of telling 
whether sand is clean or not are as follows :— 

1. Rub some between the hands, and if they are badly discoloured do 
not use it. 

2. Drop a handful into a bucket of water, and if the water is clear 
enough to seethe sand at the bottom in a minute it is “clean sand.” 

3. Fill a bottle or glass jar one-quarter full of sand, and add clean water 
until the bottle or jar is three-quarters full. Shake well, and if a layer of 
mud settles over the sand, do not use it. 

Of course, if the soil be removed by washing, the sand may be used. 

The sand should be sharp as well as clean, with the main proportion of 
the grains from 1/32 of an inch to l/l6 of an inch in diameter, and even if a 
few are somewhat larger there is no objection to them. Sand with very fine 
grains, even if clean, makes a poor mortar or concrete, and if its use is un¬ 
avoidable, an additional quantity of cement must be used to thoroughly coat the 
grains. It is most important that good quality cement be used, as otherwise the 
ultimate strength of the concrete cannot be depended upon. Great care should 
be exercised in storing cement prior to using it, for should it become at all 
damp it will cake and harden, and its usefulness will be greatly impaired. It 
is wise to obtain only sufficient quantity for the work in hand, and get fresh 
supplies when more concrete work is to be done. It will pay best in the 
long run to use only the finest quality of cement obtainable. 

The proportion of cement, sand, and aggregate depend upon the class of 
work to be done, and also upon the si/e of the stones forming the aggregate. 
When the si/e of the stone is such that it will pass through a two and a half 
inch ring but will not pass through a two inch ring the concrete is weaker 
t and requires more cement than one made with graded stone from 2\ inches 
downwards. When the stone is graded in si/e, the stones of smaller si/e fill 
the voids between the larger stones, and thus reduce the quantity of cement 
and sand required. 

In estimating, do not make the mistake, so often made by the uninitiated, 
of thinking that six cubic yards of broken stone, three cubic yards of sand 
and one of cement will make ten cubic yards of concrete. As previously 
stated, the sand fills the voids between the stones, while the cement fills the 
voids between the grains of sand ; therefore the total quantity of concrete 
will be but slightly in excess of the original quantity of broken stone. The 
strongest concrete does not always have to be used, as it may be required to 
withstand only slight stresses, and be used simply for its weight. The 
strongest concrete would then be unnecessai ily expensive. 

A common proportion for unimportant works is 1—3—6, or in other 
words, one part cement, three parts sand, and six parts broken stone or 
gravel. This proportion may be used for foundations below ground, retain¬ 
ing walls, foundations for asphalt pavements, and for similar purposes. For 
ordinary machine foundations, thin foundation walls, walls of buildings, 
paths, floors, etc., a mixture in the proportion of 1—2j>—5 is suitable. For 
reinforced engine or machine foundations, tanks or other water-tight work, a 
richer mixture in the proportion of about 1—2—4, or stronger, is required. 

In measuring out the quantities of material, a wooden frame is usually 
used, made like a box with the top and bottom removed, and handles 
attached. This is made of a convenient size, depending on the size of the work 
and on the quantity of material that can be handled at one time. Mixing 
should be done on a smooth, flat, water-tight platform, in the following 
m anner :—Measure the sand and spread it in an even layer on the board. 
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Place the cement on top and turn with a shovel at least three times, or until 
the two are thoroughly mixed, as shown by the uniform colour. The aggre¬ 
gate, being previously made thoroughly wet, should then be placed on the 
top, and the mixture again well turned three times, water being slowly added, 
and in small quantities at a time, during the second turning. The quantity 
of water depends upon the nature of the work, but generally speaking sutti- 
cient water should be used to give a “mushy” mixture, just too soft to bear 
the weight of a man when in place. 

Buckets are most convenient for measuring the water, and enough 
bucketsful should be provided in advance for wetting an entire batch. If a 
hose be used it should be provided with a sprinkling nozzle, or otherwise 
much ol the cement is liable to be washed out of the mixture. The water 
used should be clean and free from acids or strong alkalis. Care should also 
be taken that no water flows off the mixing board, as it is liable to carry some 
of the cement with it. 

Concrete should be mixed as near to the place where it is to be used as 
practicable, so as to avoid delay in getting it into place. Greater quantities 
should not be mixed than can be conveniently placed within a reasonable 
time, otherwise if left standing any length of time, it will set and become use¬ 
less. Should the cement begin to harden before being placed in the form, so 
that it lumps when re-tempered, it is best to discard, as the hardening quali¬ 
ties of cement are affected if disturbed after it has begun to set. 

We find then, in conclusion, that although two lots of concrete may be 
made in the same proportions, their strengths may vary considerably, owing 
to the material used for the aggregate, the presence of soil or clay in the 
sand or stone, insufficient and uneven mixing, or in using cement, that has 
been exposed to the weather or stored in a moist place and become 
perished. 

An example of the use of concrete on the College Farm consists of 
fencing posts. Ordinary fencing posts are made 6 ft. 6 in. in length, 5 in. 
wide at the bottom and 3 in. at the top, and have a depth of 5 in. Either 
holes for the wires are made in the concrete when in the moulds, or staples 
are set in the side. The moulds, of course, can be used over and over again. 
These posts were reinforced with ordinary galvanised plain wire placed from 

1 in. to 2 in. in from the surface, being bent at right angles at each end to 
prevent it slipping. The cost of these posts will, of course, vary in different 
localities, depending mainly on whether the aggregate can be obtained on 
the farm or not. A very liberal estimate is Is. a post, but should be made 
for less on most farms. After being turned out of the moulds the posts 
should be allowed to stand from three to six months before being used. 

Straining posts and those used for hanging small gates are made 8 in. 
square, 7 ft. in length, reinforced with | in. mild steel bars. The hangers for 
the gate can of course be put in whilst the post is being moulded. The rein¬ 
forcing costs 1 s\ a post, and the concrete about 2s. 6 d. For heavy gates and 
to give a better appearance to the post, one 12 in. square, and 5 ft. above the 
base m ly be built in siiu with special moulds. A sixteen inch square hole 
should be dug 2 feet deep. 'This is filled with concrete and the mould set on 
top and stayed in position. The mould can be held together with straps so 
that when the latter are removed it comes to pieces. The reinforcing, which 
goes into the base, consists of | in. mild steel bars, four in each post, and 

2 in. from the corners. These latter should be laced with wire to keep 
them in position when the concrete is being placed, and the ends bent to 
prevent slipping. The cost of each post is approximately 9s. 6</.— Canter¬ 
bury Agric. College Magazine. 
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COMPARISON OF TILLAGE AND SOD MULCH. 


U. P. HEDRICK. 

A continuation of the studies at the New York Agricultural Experiment 
Station to determine whether the apple thrives better under tillage or in sod. 
The experiment summarised in this paper was begun in 1903 in an orchard 
of Baldwin trees. The tilled land was ploughed each spring and cultivated 
from four to seven times. The grass ip the sod plot was usually cut once, 
sometimes twice, all other operations being identical for all the plots. 

The experiment was divided into two 5-year periods. During the iirst 
peiiod the orchard was divided in halves by a north and south line, and 
during the second period by an ea.^t and west line. Thus, one quarter ol the 
orchard was under tillage 10 years; another under tillage 5 years, then left in 
sod 5 years; the third quarter was iti sod 10 years and the fourth in sod 
5 years, then tilled 5 years. 

The writer summarises the results as follows: — 

The average yield ol the piot left in sod for ten years was 09‘J6 barrels 
per acre, that of the plot tilled 10 years Jib’S bairels per acre, making a 
difference in favour of tillage oi 47*64 barrels pel acre per annum. The fruit 
troni the sod plots was mote highly coloured than that from the tilled land 
and matuied fiom one to three weeks earliei than the tilled fruit. The latter 
keeps from two to four weeks longer than the iormer and is also better in 
quality, being crisper, juicier and of better flavour. The uniformity of the 
trees under tillage was in striking contrast to that of the trees in sod, which 
lacked uniiormily in every organ and function of which note could be taken. 
'The grass had also a decided effect on the* wood of the trees, as evinced by 
the greater number of dead branches and the less plump and duller appearance 
iof the sodded trees. The leaves of the tilled trees came out three or four 
days earlier and remained on the trees several davs longer than on the sodded 
trees. Those on the tilled trees were a darker, richer green and more 
numerous, indicating greater vigour. 

'Pile effects of the change from sod to tillage were almost instantaneous. 
Both tree and foliage were favourably aftected before midsummer of the first 
year, and the crop, while below normal, consisted of apples as large in si/e as 
any in the orchard, the falling-off in vield being due to poor setting. The 
change from tillage to sod was quite as remarkable and as immediate, the 
average yield of the new sod plots being less than half that of the tilled plots. 
'I'lie use of nitrate of soda in the sod plots greatly increased the vigour of the 
trees and was a paying investment, yet for the 5-vear period the yield was 
only slightly more than half as much as that of the tilled trees. 

The very marked beneficial effect on sodded trees of placing adjacent 
ground under tillage shows that the sod should not only be removed round 
the trees but also for a considerable distance from them. 

The changes in the soil due to the two systems concern chiefly the 
amount of humus and nitrogen. It was found that tillage and cover crops 
conserve humus and nitrogen better than the sod-mulch treatment. 

The pasturing of pigs, sheep or cattle on sodded orchards does not 
overcome the bad effects of the grass. 

The average cost per acre of growing and harvesting apples in sod was 
$5773 and under tillage $83*48, making a difference of $3175. Subtracting 
these figures from the gross return leaves a balance of $74*31 for the sodded 
plots and $140*67 for the tilled plots, or an increase of $66*36 in favour of 
tillage.—B ull. Int. Inst, of Agric. 
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MADRAS AGRICULTURAL RESEARCH. 


SUGARCANE. 

Varieties and cultural methods .—This section deals only with the work on 
the district farms. Dr. Barber’s work is dealt with separately, whilst the 
missionary work in the districts falls under the heading of Demonstration, etc. 
It was due to the presence of the red-rot disease in Godavari that the first 
district farm was ever started, viz., at Samalkota. The great achievement 
there was the discovery of a cane very much more immune to this disease 
than the local variety, viz., Red Mauritius. But even so there is still some 
red-rot about. The last thiee years’ work at Samalkota has clearly shown 
that the loss from this disease may be entirely prevented by the exercise of a 
little care. There the practice is to harvest the canes clump by clump and 
tie together all those from one clump. As the canes are cut they are carefully 
looked over and any setts cracked or bored or with broken buds are discarded, 
and if there is any sign of disease in any cane from a clump no setts whatever 
are taken from the canes of that clump for planting next year. The results 
have been as follows: out of 18,000 clumps which were grown in 1912-13 
only 70 subsequently showed any traces of disease, in 1913-14 out of 38,500 
clumps only 838 and in 1914-15 out of 32,200 only 175 or taking the three 
years together the incidence of the disease is only 1 j per cent—a very 
different state of affairs from the time when the area under sugarcane in 
Godavari was rapidly decreasing because the majority of the clumps were so 
badly diseased that the cultivation of cane more often resulted in loss than 
gain. Among the varieties tested at Samalkota B. 3412 tor the second year 
in succession topped the list in yield of raw sugar per acre with 8; 1 ? tons. 
Java, 247, again came second. On the average of the last three years the 
positions of these two are reversed, but if B. 3412 maintains its position this 
year it will be put. out in the district. For the conditions in Yizagapatum on 
the other hand B. 1529 appears to be suitable—a cane which is steadily 
improving its relative position at Samalkota but as yet has only reached fourth 
place there. Much reliance, however, cannot be placed upon the Anakapalle 
results this year as the farm was first Hooded and later many of the canes were 
laid low by a cyclone. At Nellikuppam Messrs. Parry & Co. are testing most 
of our varieties of cane on field scale and under factory conditions. These 
results are not yet to hand. 

Sugarcane is one of the most paying of crops and requires intensive 
cultivation. Questions therefore connected with its manuring are of impor¬ 
tance. A series of experiments tried some time ago showed that on the delta 
land of Samalkota artificials were not so profitable as oilcakes, and for the last 
three years different oilcakes, viz., safflower, pungam, gingellv, groundnut and 
castor have been tried against each other. So far as any inference can be 
drawn from these results as yet it would appear that none ot these possesses 
any peculiar virtue over its competitors; the controlling factor in the nett 
profits is the price at which these cakes can be obtained at the time of 
purchase provided about 120 lb. of nitrogen is given per acre. There is, if 
anything, a slight advantage in gingelly cake unless the price rises very high. 

PEPPER. 

The year on the West Coast was altogether peculiar. There was practi¬ 
cally a seven months’ drought from October 1913 to May 1914 as only r56 n 
of rain were received instead of the average 8‘35\ The result was that 
many of the vines died and all, except those in the most sheltered corners, 
suffered from lack of shade in the hot weather. On the other hand there 
was almost an entire absence of the usual disease “pollii,” and the final result 
on the whole was a record yield of pepper from the farm, viz., 4,741 Madras 
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measures of green pepper (practically 4,741 lb. of dry pepper); but the 
yields varied so much according as to the amount of shade received in May 
that for the comparative purposes the results from the dilfercnl plots are of 
little value. Of the varieties Kallavalli continued to improve its position as 
the heaviest yielder.— Report of the Madras Agkic. Deft., 1914-15. 


THE PALMYRA PALM AS A SOURCE 
OF SUGAR- 


M. N. GHOSH. 

The juice of the Palmyra palm is collected twice a day, in the morning 
and evening; but owing to fermentation the juice collected in the evening is 
not suitable for the production of sugar. This trouble may be prevented by 
coating the inside of the collecting cups with lime, or washing them with 
formalin. Smoking the pots alter cleaning also acts as a preventive ot fermen¬ 
tation, but the best results are obtained with formalin. 

Five or six pots may be hung on a full grown tree during the flowering 
season and a total of from 12 to 15 lb. of juice obtained. The juice co itains 
about 12 percent, of saccharose and is remarkably free from glucose (non- 
crystallisable sugar). The yield of gur, or crude sugar, is about 1 i to 2 lb. per 
tree per day, or 20 J lb. per annum. 

At present the tree is seldom cultivated, but is planted along the boun¬ 
daries of plots of land. As suggested by Ax nett, it is very probable that in 
places where it is grown side by side with the date palm (PJuvnix sylrcstris) 
which produces its sugar during the cold season, a sugar factory would be 
able to work with profit throughout the year. —Bulletin Int. Inst, of Ac.ric. 


AMERICAN RICE TRADE. 


A recent American Consular report says there has been increased Ameri¬ 
can commercial activity in rice during the past three years. The imports of 
rice averaged about £400,000 and of rice tlour, meal and broken rice about 
£450,000 annually during the five fiscal years 1906-1910. Production and 
prices of rice in the United States have fluctuated greatly, having been 
21,096,000 bushels, valued at 65'8 cents, (about Rs. 2) per bushel in 1904. and 
12,933,000 bushels, valued at 95 cents (about Rs. 3) per bushel in 1905. Pro¬ 
duction from 1908 has always exceeded 20,000,000 bushels, and in both 1912 
and 1913 went over 25,000,000 bushels. In 1914, however, the Ameiican 
crop dropped to 23,649,000 bushels. The Carolinas, once the leaders in rice 
growing, have been turning to other crops, while Texas, Louisiana, and 
Arkansas, have been planting much larger areas—813,200 acres in 1913 out of 
a total for the country of 827,100 acres. The most noted recent increase has 
been in California, which started rice-growing in 1913, when 293,000 bushels 
were grown. In 1914 California produced 800,000 bushels ; the acreage in¬ 
creased from 6,100 acres to 16,000 acres, and the 1915 planting will probably 
exceed this. It is estimated that 200,000 acres may finally be devoted to rice 
in California, this being the area suitable to its culture. If this should be 
accomplished, rice production of the United States should go up to nearly 
35,000,000 bushels.— Indian Agriculturist. 
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DESTRUCTION OF FLY LARVAE IN 
HORSE MANURE. 

Messrs. Cook, Hutchinson and Scales have issued, through the U. S. 
Department of Agriculture, a further bulletin (No. 245) of their experiments 
in the use of divers substances in destroying the larv;e of Hies. Our readers 
will remember that in their earlier report Bulletin No. 118, U. S. Depart¬ 
ment of Agriculture) they recommended for this purpose the use of borax 
applied at the rate of ‘62 lb. per 8 bushels or 10 cubic feet of manure. 
Although it is claimed that manure treated in this manner may be applied to 
the land at the rate of 15 tons to the acre without injury to vegetation, the 
authors recognise that there is a risk to crops if larger quantities of borax are 
added. They have, therefore, sought to discover other substances which, 
whilst not open to this objection, inav be used to destroy the larvae of flies. 
At the same time the authors repeat their recommendation of the use of borax 
for the treatment of out-houses, refuse heaps, and similar places in which 
flies deposit their eggs. Of various substances experimented with some, 
though effective, are too expensive for use on manure heaps ; but they find in 
powdered Hellebore (Vcratrum album and V. viridc) a substance harmless to 
plants (and also to chickens) and destructive of lly larva.*. The cost at the 
present price of Hellebore powder is not prohibitive : in Anu*rica it is 0‘69 
cent, per bushel of manure ; but it is to be feared that with a general demand 
for this substance the price would advance. Furthermore, it is doubtful 
whether the present stocks of Hellebore would suffice to meet a widespread 
demand. It is also to be noted that Hellebore, as we know it. is the powdered 
root of Helleborous niger, and that this plant, which is not a commercial 
product in the United States, was not tested- On general grounds, however, 
it is probable that European Hellebore would be no less efficacious than the 
spurious Hellebore, Vcratrum viridc (Swamp Hellebore), on which the 
American experiments were made. It is, however, to be desired that ex¬ 
periments should be made with the powdered root of Helleborous nifer. The 
authors recommend that the powdered Hellebore be mixed with water at 
the rate of one-half pound to 10 gallons, the mixture stirred, and allowed to 
stand in a barrel for several hours, and sprinkled on the manure heap at the 
rate of 10 gallons to eight bushels of manure, paying particular attention to 
the edges of the heap. A rough estimate of the amount to use per day may 
be made by reckoning that 2 bushels of manure per horse—a liberal estimate 
—is the daily output.— The Gardeners’ Chronicle. 


STIMULATION OF NITROGEN-FIXATION BY 

AZOTOBACTER. 


H. S. REED A B. WILLIAMS. 

The effects of various organic compounds on the development of 
Azotobacter have been injurious to plant growth which are important factors 
in modifying the fertility. Azotobactcr was chosen to represent the micro¬ 
flora of the soil owing to its recognised importance in maintaining fertility 
and to the possibility of making accurate analytical measurements of its 
activity. The compounds chosen were such as are likely to occur in the soil; 
esculin, vanillin, daphnetin, coumarin, pyrocatechin, heliotropin, arbutin, 
resorcin, pyrogallol, floroglucin, hydroquinone, salicylic aldehyde, oxalic acid, 
quinic acid, dihydroxystearic acid, rhamnose, borneol, cafl'ein, betain, tri- 
methylamine, legumin, alloxan, cinnamic acid, aspartic acid, asparagin, hippuric 
acid, ereatin, xantliin and hvpoxanthin, urea, formamide, glycocol, allantoin, 
guunidin, nicotin, picolin, scatol, piperidin. 
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The results of the experiments show that the majority of the compounds 
studied have only a slight influence on the fixation of nitrogen by Azotobacter ; 
in many cases a depression was noted, but this was generally due to consider¬ 
able concentration of the compound in question. 

Hydroquinone and salicylic aldehyde showed greatei toxicity than any 
other compounds. Esculin, quinic acid and borneol had a markedly stimula¬ 
ting action on the development of the organism. 

The effects of these compounds on Azotobacter do not generally agree 
with the action recorded in the case of higher plants ; in concentrations fatal 
to certain higher plants, many of them show only a slight reduction in the 
fixation of nitrogen. 

Some of the nitrogenous compounds investigated, as nicotin, picolin, 
guanidin and scatol, showed toxic properties similar to those usually attribut¬ 
ed to them, while caffeiu apparently acted as a stimulant. On the other 
hand, many nitrogenous compounds recorded as having a beneficial action 
on higher plants, were found to have a depressing action on nitrogen-fixation 
by Azotobacter : in this case the simpler compounds appeared to have a more 
energetic action than the more complex ones. 

It is suggested that this is not due to toxic properties, but to the fact 
that the nitrogen of these bodies is used bv Azotobacter in preference to 
atmospheric nitrogen. Urea, glycoeol, fonnamide and aliantoin gave parti 
cularlv noteworthy depression of nitrogen-fixation. —Bell. Int. Inst, of 
Agric. 

NEW SYSTEM OF COTTON CULTIVATION. 

O. F. COOK. 

The system which is here described ami recommended has been success- 
hilly tested in several localities of the United States, both by the Bureau of 
Plant Industry ot the Department of Agriculture and by practical farmers. 

The way to secure an early short-season crop of cotton is to thin the 
plants later and leave them closer together in the rows than is now customary. 
Neither of these policies is advisable if used alone, but they give a real 
advantage when properly combined. Keeping the plants closer together during 
the early stages of growth restricts the formation of vegetative branches and 
induces an earlier development of fruiting branches. 

The spacing of the plants and stages at which thinning should be done 
will depend upon local conditions and will have to be determined experi¬ 
mentally in every case. 

So long as the plants are close together they do not form vegetative 
branches ; hence by thinning them when the stalks have grown beyond the 
stage in which vegetative branches are produced, the latter are controlled or 
suppressed. 'Ehis makes it possible to leave more plants in the rows than is 
now customary and yet avoid injurious crowding. 

The control or suppression of the vegetative branches also permits an 
earlier development of fruiting branches and leads to the production of an 
earlier crop. In regions where the period of crop production is limited either 
by short seasons or by the presence of the boll weevil, increased earliness is a 
means of securing larger yields. Hitherto no other way has been suggested 
whereby it is possible for the farmer to gain such direct control of the beha¬ 
viour of his crop and to ensure larger yields in short seasons. The danger of 
weevil injury is greatest under conditions that favour the luxuriant growth of 
the young plants and induce the formation of large numbers of vegetative 
sterile branches, and it is under such conditions that the control of the forma¬ 
tion of branches becomes most effective as a method of weevil resistance.— 

Bulletin Int. Inst, of Agric. 
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NAMES OF TROPICAL ECONOMIC PLANTS. 


A writer in a recent issue of the Kew Bullktjn, referring to the death of 
the eminent lexicographer, Sir James Murray, remarks that though primarily 
a philologist he was deeply interested in zoology, geology and botany. 

In the course of a sketch of Murray’s life which the writer gives we find 
some interesting references to the names of certain tropical economic plants 
to which we make reference below. 

Coconut . More than a quarter of a century ago Professor Balyk y Balfour 
(in Ann. Bot. i. 184) called attention to the erroneous use of Cocoa-nut, instead 
of Coco-nut, for the fruit of Cocos nucifcra , and referred to the help in the 
matter which he had obtained from Dr. Murray, who later on discussed the 
subject in a letter to Kew. It is quite clear that Cocoa-nut is wrong, yet in 
many publications, including those of some important botanical establishments, 
this spelling is still used. The mistake is attributed to Dr. Samuel Johnson, 
who, in his Dictionary, confused the Coco-nut (Cocos nucijcra) with Cocoa 
(Thcobroma Cacao), though in using the word Cocoa he showed that it came 
from the Spanish cacaotal, “and therefore more correctly written Cacao.” 
Johnson quotes from Miller’s Gardeners’ Dictionary and Murray says that 
Miller wrote Coco nut, but this statement appears to be incorrect, as no in¬ 
stance of that spelling has been found in his works, but Cocoa nut occurs 
several times. Miller, however, did not confuse Cocos and Thcobroma , the 
latter of which appears under Cacao. Professor Skeat, in his Etymological 
Dictionary, has “Cocoa, the cocoa-nut palm-tiee,” and quotes De Barros, 
Asia, for the origin of the word. It is “called coco by the Portuguese in 
India on account of the monkey-like face at the base of the nut, from coco, a 
bugbear, an ugly mask to frighten children.’’ Professor Skeat explains 
Cocoa ( Thcobroma) as a corrupt form of Cacao. 

Cinchona. Linnaeus named the genus Cinchona in commemoration of 
Lady Ana de Osorio, Countess of Chinchon, who is reputed to have been 
the first to make known to Europe the healing virtues of its bark, familiar as 
Peruvian Bark, the source of the quinine of commerce. This being so, 
several writers, including Sir Clements Markham, who took so important a 
part in those measures which seemed the introduction of the plant into India, 
pointed out that the name should be Chinchona, and strongly advocated the 
adoption of this spelling. As a lexicographer Sir James Murray was much 
concerned about this, because it was not merely that the one word would 
have to be changed, but many derivatives, botanical and chemical, as well. 
To be consistent all would have to be changed and that he thought would be 
“a large order.” Eventually the word appeared, as Linnaeus wrote it, with 
a cross-reference from Chinchona. 

Potato . Five columns of the Dictionary are occupied by the word 
Potato with its combinations and derivatives. Dr. Murray, judging from 
his letters, was perplexed by the statement, appearing in accounts of the intro¬ 
duction of the potato into this country, that it was brought from Virginia. 
“It is generally assumed to have been first brought by the remnant of Raleigh’s 
ill-fated colonists, whom Drake picked up on his way home and brought 
back to England in 1586. . . . But the question is how these people who 
lived barely two years in Virginia should have found or grown there a plant 
belonging to the very antipodes of that part of the American continent. More¬ 
over, there is no later mention of the plant as cultivated there, the plant there 
grown until about 1800 being the Sweet or Spanish Potato (Batatas), called 
in America the Carolina P [otato], while So/anum tuberosum was at first and 
still is largely known as Irish Potato, from being introduced by Irish settlers 
at Londonderry, New Hampshire, in 1719, whence its culture gradually ex¬ 
tended into other parts of the North American colonies.” Gerard cultivated 
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the plant in 1596, being introduced into Spain from Quitto. It spread from 
Spain into Italy about 1585, and two years later was grown at Mons in Hainault. 
It soon appeared in various continental Kotanic Gardens, including Breslau, 
where it was found in 1590. “The plant may have been brought inde¬ 
pendently to England. . . . but no contemporary statement associating 
Raleigh’s name with the potato has been found. 

Tobacco. An exhaustive treatment of the words Tea and Tobacco would, 
as may be supposed, entail an enormous amount of research, and of this the 
columns of the Dictionary bear ample evidence. An enquiry addressed to 
Kew with regard to the latter was: “Whether there is any connection 
between tobacco and the name ot the Island Tobago?” The Dictionary 
states that “Columbus gave this inland the appellation of Tobago, from a 
whimsical notion that its form resembled that of a tubical instrument, so 
called by the aborigines, with which they inhaled the fumes of tobacco.” 

CINCHONA. 

The titty-third annual report of the Government cinchona plantations anti 
factory in Bengal for the year 1914-15 is a remarkably interesting document, 
and affords striking evidence of the valuable work unobtrusively carried on 
by the distinguished botanists who have held the post of superintendent of 
cinchona cultivation in Bengal. Between 1887 and 1892 enough bark was 
produced in the plantation at Mungpoo to meet the annual demand, never 
exceeding 4,000 lb., for quinine. By 1905 the demand had risen to 15,000 
lb., but the annual yield from plantation bark never reached 9,000 lb. of 
quinine. A new plantation was started at Munsong, the old one improved, 
the factories enlarged, and a quinolngist appointed, with the result that now 
the annual output of quinine has increased to as much as 50,000 lb. Not only 
has the quality of the tiees planted been greatly improved and the area 
under cultivation enlarged, but the methods ol extraction now employed have 
* raised the average quinine percentage from 2‘5 to 4'5. Since 1905 the annual 
possible harvest has increased from about 300,000 lb. of 2 '5 per cent, bark to 
1,000,000 lb. of 4’5 per cent, bark, a quantity assured for many years to come: 
the possible annual output of the factory has increased fromT4,000 lb. to 
more than 50,000 lb. of quinine, its extraction efficiency has been raised from 
not more than 75 per cent, to 95 per cent, of the possible, while the. manufac¬ 
turing cost of quinine has been reduced from Rs. 9 to a little more than Rs. 5 
per lb. Moreover, the quinine reserve has risen from less than 3,500 lb. to 
more than 163,000 lb. When it is remembered that cinchona takes ten years 
to arrive at maturity, this record of ten years’work must be regarded as a 
remarkable achievement. The work of reconstruction initiated by Sir David 
Brain has been most ably carried on bv Major Gage, his successor in office, 
who records his indebtedness to Mr. Shaw, the Government quinologist, and 
to the managers of the two plantations, Mr. H. F. Green and Mr. P. T. Rus 
sell, through whose keen interest and cordial co-operation the success of the 
undertaking has been rendered possible.— Nature. 


DRY ZONE FARMING AND THE CONSER¬ 
VATION OF MOISTURE IN THE TROPICS.* 

H. HAMEL SMITH. 

Tropical planters must, if they wish to minimize this loss through 
drought, study dry-farming or moisture-conserving methods in order to 
utilize them on their estates. These methods include mulching, cross- 
ploughing, rotation of crops, wind-breaks, reforestation, subsoiling by means 

I* Being the paper contributed by the Editor of Tropical Life to the Eighth Interna¬ 
tional Dry Farming Congress, held at Tulsa, U. S.A., in 1913. 
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of explosives, and the use of moisture-attracting fertilizers, as nitrate of soda 
beneath the surface with a mulch to cover it, so that no waste shall occur. 
This will encourage the roots ol the trees or plants to remain down in the 
cool away from the heal and drought, and in the midst of whatever moisture 
there is, restricted though it may be, instead of coming to the surface to be 
exposed and starved, and often stumbled over and broken as it gets left 
projecting through the ground as the wind blows the loose soil, now turned 
into dust, away over land and down the hills. Thanks to the dry-farming 
methods above mentioned, however, the surface soil can be kept cool and 
retained in its place by means of a mulch, even if only a dust mulch that 
remains stationary on account of the cultivation it receives ; and many a 
cacao estate during the past few years would have increased their output and 
benefited their trees had they adopted one or more of such moisture-conser¬ 
ving schemes. 

Like a good many others, I shall probably use the term ‘dry farming ’ 
in a somewhat haphazard and not always, perhaps, a very correct fashion. 
1 do so, however, for brevity, and would excuse myself for this by various 
sentences in Dr. Widfsor’s well-known book, ? as, for instance, on the 
statement that (p. 95) ‘the fundamental operations of dry-farming include a 
soil treatment which enables the largest possible proportion of the annual 
precipitation to be stored in the soil.’ This is exactly what many of my 
cacao-planting friends in the Tropics need to remember, so that they may 
be able to lay up a store of moisture whilst it is still there, for a ‘rainless ’ 
day when it is absent. 1 have preached on this on many occasions in my 
Journal (Tropical Life) and in my books, where 1 report on how reliable 
experts have urged, and are urging, members of the various agricultural 
societies and others to adopt mulching by means of leaves, cover crops, 01 - 
even by cultivating the surface so as to ‘break’ that capillary attraction in 
the soil which brings the moisture to the surface and causes it to be lost ; 
this is prevented by the cultivation which utilizes the earth by turning it into 
a dust mulch. By such means that most-to-be-dreaded result of drought, 
viz., cracking of the soil (a serious matter that can lead to the death of the trees), 
can at least be avoided, and the water beneath the surface conserved and 
kept below to be diverted to, and almost entirely taken up by, the rootlets 
of the trees, cacao, rubber, coco-nuts, tea, etc. to feed and nourish them 
instead of escaping to the surface and being lost by evaporation. 

Such methods would lessen the “change of leaf," which discourages, if 
it does not actually prevent, cacao and other trees from forming their fruit, 
as it saps its energy, which is (quite needlessly, I would claim ) diverted to 
throw out fresh leaves. This causes the crop of fruit to be reduced, and 
what does come to be of inferior quality, being less nourished. 

Manuring, therefore, ameliorates drought conditions, and in this term 
I include the use of estate refuse, stable and pen manure, mulching, etc. ; but 
in all cases precautions must be taken to prevent pests breeding in the 
compost and spreading trouble around. This can be avoided by mixing a 
little kainit with the manure, since this fertilizer acts as an insecticide as 
well as a plant food. 

Taking for granted that you have the moisture safely tucked away 
under the top soil, you may still want to apply fertilizers to feed the tree and 
help it tight the drought. In this case apply it as much as possible, in such 
a manner as to still keep the roots well down in the deeper, cooler, moistcr 
subsoil away from the dryness and heat of the surface. In Tropical Life 
for June, 1913 (pp. 113-114 ), I discussed the possibilities of attaining your 

* Dry-Farming, a Systkm of Agriculture for Countries under a Low Rainfall. By 
John A. Widtsoe. Crown 8vo. 7 s . hd . post free. Tropical Life Publishing Department. 
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desire to do so by planting the trees wide enough apart to apply the fertilizers, 
especially nitrate of soda, which attracts moisture, and give almost immediate 
results by means of rather deeply set drills following a cultivating line, and 
being followed, perhaps, in their turn by disc harrows or clod rollers, or 
other cultivating implement to form an even dust mulch to cover in the holes, 
and at the same time pressing this home to the desired firmness.* 

There always has been, and still is. a tendency in the Tropics to plant 
too closely. I have always maintained, on the contrary, that you want to 
plant wide—that is, remember, as wide as you can, so long as you do not 
expose your soil to the scorching sun and cause it to crack and the trees to 
wither, to give no crop, perhaps to die. Today, thanks to the training and 
publications of the various Agricultural Departments that both the United 
States and (heat Britain have ’dotted’ about their Colonies, and thanks 
especially to what you ‘ dry-fanners ’ have taught us, we have learnt many 
wrinkles of how to plant wide and still keep the ground moist, cool, and 
well aerated so as to give the trees those three necessities of life, water, food, 
air, without which they can no more live than you or I. The result is that, 
nstead of talking of planting up estates at 6 x 6,9 x 0, 12 x 12, 15 x 15, 
and so on, we have, with the latest books to guide us, already reached 
30 x 30, or 48 to the acre, and the sooner that such distances are generally 
adopted—that is, on the flat lands—-the better for the trees and the pockets 
of the planter as well as for the manufacturer, since the less strenuous 
struggle for existence gives the latter a better article with a lower percentage 
of shell and waste. It is only by such means, i.e., by scientific drainage (to 
divert surplus rains and water) and dry-farming methods (to conserve the 
moisture in times of scarcity ) that we can expect regular outputs indepen¬ 
dent of the elements, or whether the sun shines or the rain rains. 

TRANSPIRATION COEFFICIENTS OF 

PLANTS. 

N. TOULAIKOFF. 

The study oi the question of the transpiration coefficients of cultivated 
plants, viz., of the amount of water necessary to form a unit of dry matter, is 
part of the chiei work of the culture house of the Besentchuk Agricultural 
Experiment Station, as this is situated in a district of South-East Russia (pro¬ 
vince of Samara) which suffers greatly from prolonged summer drought and 
excessive variations in the crops. The experiments were carried out during 
the live years 1910-1914, in the cultute house and in the open, in order to 
answer the following questions : Js it possible to overcome rapid changes of 
temperature and great variations in the amount of humidity in the soil and the 
air by means of cultivating plants possessing great properties of resistance? 
Is it possible to obtain such a combination of anatomical and physiological 
characters in a cultivated plant as to ensure, in all circumstances, the main¬ 
tenance of its highest productive capacity? And, finally, in what relation 
does the latter stand to its environment? 

The pot experiments were begun in 1910 in the culture house, which is 
protected above by a glass roof and at the sides by wire netting ; their number 
continued to increase so that by 1914 there were 408 pots. A measured 
volume of water was given to each pot throughout the growing period, so that 

* Since I made this suggestion 1 have been glad to sec that several of my contemporaries 
have supported me in recommending it, especially the idea of applying the fertilizer by 
means of drills to get it safely tucked away underground. 
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the daily or seasonal consumption could he calculated. Now, dividing the 
total amount of water consumed by the plant by the amount of dry matter of 
the aerial parts of the same plant, we obtain what is commonly known as the 
transpiration co-efficient. This co-efficient, as shown by experiments, has 
not a constant value for every plant, but changes within somewhat wide 
limits from year to year, according to the meteorological conditions of the 
surroundings and the humidity of the soil in which the plant is growing. F"or 
example, on cultivating plants under identical conditions of soil humidity (60 
per cent, relative humidity) and with the same amount of nutritive substances, 
the following transpiration co-efficients were obtained. 


; 

1911. 

1912. 

1913. 

1914. 

Wheat var. Poltawka 

628'4 

4445 

338*6 

387'6 

,, ,, Bieloturka 

756'3 

475'9 

3165 

397'1 

Oats ,, Giant 

655 1 

5103 

347'4 

369'9 

Barley ,, Moravian 

6179 

4616 

2303 

4133 


The year 1911 was excessively dry, while that of 1913, on the contrary, 
was too rainy; 1912 was an average year and, 1914 rather dry. Comparing 
the coefficients, it may be said that there is a definite relation between the 
numerical value of the transpiration coefficient and the humidity of the air. 

In order to study the question more thoroughly, experiments were also 
made with Livingston’s evaporimeter and the results obtained showed, accord¬ 
ing to the writer, that, as regards the question of the amount of water con¬ 
sumed by a plant in different years, or in different seasons of the same year, 
the greatest influence is exerted by the external meteorological conditions, and 
not by the biological character of the plant. 



mm 

oltawka 

Moravian 

Giant 

Common 


KSB 

wheat. 

barley. 

oats. 

millet. 

Humidity of Soil 60 °/o 

Amount of water evaporated, cc. 

18-284 

18*206 

20840 


14-025 

Yield of dry matter (aerial parts) gim. 

44-11 

4C55 

48*00 

HSH 

4451 

Yield of grain, gins. 

1602 

J 5*63 

20'41 

18*99 

20 34 

Transpiration coefficient 

441*4 

449*8 

439*5 

4805 

307'3 

Humidity of Soil 40 °/o 






Amount of water evaporated, cc. 

10'841 

11-401 

14728 

12706 

10704 

Yield of dry matter (aerial parts), gms 

30*99 

28 02 

35 14 

37*20 

37*84 

Yield of grain, gms. 

11*34 

1266 

13*63 

16*27 

15*39 

Transpiration coefficient 

391*0 

405-1 

434*3 

356*4 

279*6 

Humidity of Soil 20 %* 






Amount of water evaporated, cc. 

2-881 

3553 

3*296 

5096 

4 940 

Yield of dry matter (aerial parts) ms 

8-50 

7'98 

8*94 

12*28 

16*28 

Yield of gr.un, gms. 

2-85 

3 20 

2*60 

5*06 

5*55 

Transpiration coefficient 

457-7 

426 4 

544*2 

652*5 

367*1 


The accompanying table gives the chief results of the experiments, viz. 
the averages for the four years 1911-1914, w r hich refer to the amount of water 


* averages of these experiments are for three years (1911, 1912 and 1914). 
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transpired, the dry matter produced, the amount ot grain obtained, and to the 
coefficients of transpiration under the different conditions of soil humidity, 
viz. 60, 40 and 20 per cent, of the relative humidity. 

Experiments on the transpiration coefficient were also instituted in the 
open and since the majority agreed with those of the culture house, the writer 
draws the following conclusions: 

1. In studying the conditions of the consumption of soil moisture by 
different plants in the arid part of the province of Samara, it has been clearly 
shown that the daily consumption of water on the part of the plant is in inti¬ 
mate relation with the meteorological conditions of the period of growth, and, 
to be precise, in inverse ratio to the humidity of the air. The plants that 
have been studied from this point of view (beardless common wheat, bearded 
durum wheat, oats, barley and millet) do not differ in the course of the daily 
consumption of water, but only in the absolute amount of water used. 

2. The transpiration coefficient is not a constant quantity, but varies 
from year to year within somewhat wide limits in connection with the external 
meteorological conditions of the locality and the reserves of soil moisture at 
the plant's disposal. 

3. The experiments carried out in the culture house of the Besentchuk 
Experiment Station have shown that in the optimum conditions of growth 
(from the point of view of the content of nutritive substances and of humi¬ 
dity), or approximately in such conditions (where the soil is a little less damp), 
there is no practical difference between the transpiration coefficients of 
bearded durum wheat, beardless common wheat and barley, while this co¬ 
efficient is less for millet and larger for oats. 

4. The variations in numerical value of the transpiration coefficient in 
the case of a given plant (wheat, oats, millet) are not infrequently larger in 
different years than for different species in the same year. 

5. From the attempts to determine the transpiration coefficient in the 
open, it was found that, the said coefficient is twice as large as that determined 
in the culture house and that its numerical value depends upon meteorological 
conditions in the same manner as is the case in the experiments carried out 
under shelter. 

6. The numerical value of the transpiration coefficient of summer wheat 
grown in the open varies very considerably in connection with the date of 
sowing: early sowing, which under the experimental conditions gives the 
largest crop, gives the lowest transpiration coefficient, while late sowing 
greatly increases the coefficient and decreases the crop. 

7. The transpiration coefficients of wheat and oats sown in rows are 
lower than for the same crops broadcasted. 

8. According to the experimental data of 1914, the largest crops of 
summer wheat and oats were always obtained when the amount of water con¬ 
sumed per unit of production was smallest, and vice versa.— Bull. Int. Inst, 
of Agkic. 


According to an abstract in the Monthly Bulletin, the area under rice 
in Argentina is about 12,350 acres which yield from 12 to 13,000 tons of rice 
per annum. Only 5,000 of this is consumed locally. The extension of culti¬ 
vation is being managed by government and an experiment station for rice 
growing is about to be established in the province of Buenos Ayres. Usual 
yields are said to be about 66 bushels per acre. 
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SOIL BACTERIA. 

Soil contains myriads of minute living organisms on whose activity much 
of the fertility of the soil depends. Without them many of the soil con¬ 
stituents and most manures would be of little avail to plants as it is only by 
their action that the constituents become available for the nutrition of crops. 
A cubic centimetre of soil taken from near the surface contains from 1 \ to 2 
millions of bacteria of many kinds, besides innumerable fungi. Below 5* or 6* 
few bacteria are to be met with. 

Farmyard manure, guanos, cakes, bonemeal, etc., undergo decomposition 
by their agency and are broken down into simpler chemical compounds which 
can be absorbed through the root hairs of plants. 

To deal with Nitrogen, practically all plants absorb this in the form of 
Nitrate of Lime or similar salt. This nitrate has been formed by the gradual 
decomposition of decaying leaves, or other nitrogenous vegetable or animal 
matter, brought about by the agency of certain putrefactive and other bac¬ 
teria. By these the proteids are broken down into simpler nitrogenous 
bodies, and slowly and gradually into compounds of ammonia. The action 
of different types of bacteria now begins, and the ammonia compounds are 
oxidised first to nitrous compounds by very minute mobile bacteria belonging 
to the genus Nitrosomonas and finally to nitric acid by bacteria belonging to 
the genus Nitrobaeter. 

The nitric acid as it is formed combines with a base in the soil, usually 
lime, or with the potash of wood ashes if such have been applied, to form 
calcium or potassium nitrates, both of which salts are soluble in water and are 
readilv absorbed through the root hairs of plants. 

For nitrification to take place several conditions must be fulfilled, other¬ 
wise the bacteria cannot act. These are, brielly, a suitable temperature, about 
75° F. being best; ample air such as is found in a well-drained soil, sufficient 
moisture, and the presence of a free base such as lime to combine with the 
nitric acid as it is produced. 

Besides the nitrifying bacteria mentioned above, there are several de¬ 
nitrifying bacteria which act in the reverse way reducing nitrates to nitrites, 
and these to ammonia and finally to free nitrogen, which escapes into the air 
and is lost. These are found chiefly in fresh dung and old straw, and can 
only act under aiuerobic conditions, i.e. with little or no air, so that on well 
drained and cultivated land they are of little importance, and can cause but 
a slight loss of nitrates through their agency. 

An important group of soil organisms are now 7 known which have the 
power of using the free nitrogen of the air to form the complex nitrogenous 
compounds of which their bodies are largely composed. 

By their continued action they gradually enrich the soil with nitrogenous 
material, which after nitrification becomes available for the use of the higher 
plants. 

The higher plants cannot fix nitrogen, but the Bacterium Clostridium 
pasfeurianum comuion in most soils is able to utilise free nitrogen under 
anaerobic conditions and an organism known as Azotobacler chroococcum 
and others closely allied to it can utilise the nitrogen under aerobic conditions. 

All these need to be supplied with carbohydrates or other carbon com¬ 
pounds which are contained in humus or plant residues, or in some instances 
from carbohydrates manufactured by minute green Algae with which they tive 
in close union. 

Among the nitrogen-fixing bacteria, a certain class enter into association 
with the roots of leguminous plants such as Beans, Peas, Dadaps, Tephrosias, 
.etc. 
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These bacteria are present in almost all soils and enter the root hairs of 
their host plants and gradually stimulate the production of a characteristic 
growth or nodule on the rootlets. These nodules are found to contain large 
numbers of a bacterium termed Bacillus ra did cola or Pseudomonas radici- 
cola . For a time they multiply, obtaining the necessary nitrogen for their 
nutrition and growth fr vm the free nitrogen of the air, and the carbohydrates 
from their host plants. 

The nodules increase in size and for a time are rich in nitrogen, which 
gradually decreases as the organisms are transformed into soluble nitrogenous 
compounds, which arc conducted to the developing roots and tissues of the 
hosts. After the death of the plants and subsequent decay of the roots some 
of the unchanged bacteria are left in the soil to infect a new leguminous 
plant. 

These nitrogen-fixing bacteria have been cultivated on artificial media 
and many attempts have been made to utilize them for practical purposes, by 
inoculating soils with the special type required by the crop to be grown. 

The results are always negative, probably owing to the soil already con¬ 
taining the particular organism in abundance. 

Applications of more or less pure cultivations of bacteria of the azoto- 
bactcr group have been made to poor soils in order to provide a cheap supply 
of nitrogen, but such applications are still in the experimental stage. 

In Ceylon and the East generally the advantages of the azotobacter 
group of nitrogen-fixing bacteria have been utilised on a large scale for many 
years. First for the improvement of tea in Assam by the growth of the San 
tree Albizzia stipulata as a green manure, and later by the growth of 
numerous herbaceous and tree form leguminous plants such as Crotalarias, 
Tephrosias and Phaseolus species, and Erythrina, Albizzia and Acacias 
amongst the tea, rubber, cocoa and other tropical products in Ceylon. 

All the plants utilised on a practical scale at the various elevations in 
Ceylon are known to develop nodules to a greater or less extent, according to 
the type of soil and the assistance given to the plants by cultivation and 
manuring of the products amongst which they are grown. In old, worn out 
soils from which the surface soil had long been removed by wash it was often 
difficult to establish any form of green manuring, probably partly due to the 
almost complete absence of the special bacteria required, and for crotalaria 
the addition of a little soil from where the species grew luxuriantly was found 
very successful. 

In the case of Dadaps, a brief form of propagating this plant is gradually 
being established at higher elevations and in most unpromising soils by first 
planting them in sheltered ravines, allowing them to grow into trees and 
utilising the branches for cuttings, which can be planted immediately, before 
fermentation has set in. Here the bacteria are not required for the establish¬ 
ing of the plants, but in ail cases examined they appear later and assist in the 
production of a large amount of green organic material for the subsequent 
benefit of the tea or other product concerned. 

These green manuring crops during their growth compete with the main 
product for the moisture and mineral matter required for their growth, also 
to a certain extent for their nitrogen requirements. Leguminous plants, how¬ 
ever, obtain much of their nitrogen from the air in the manner described, a 
feat impossible to ordinary plants. The decay of the branches and leaves 
after lopping therefore add to the soil a large amount of nitrogen, which with 
the carbohydrates and cellular matter is gradually changed into humus by the 
putrefactive bacteria, aud the proteid bodies are slowly converted into 
ammonia compounds and these into nitrites and nitrates, which are then 
directly assimilable; by ordinary plants. 


M. KELWAY BAMBER. 
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“ HUMOGEN,” OR BACTERISED PEAT. 

A telegram appeared in the local press of the 3rd instant stating that the 
Board of Agriculture has agreed to assist experiments on a large scale with a 
view to ascertaining the possibilities of Humegen, otheiWise bacterised peat, 
as a fertiliser, discovered by Professor Bottomley of King’s 1 College. Some 
authorities believe Humegen could double the food supply. 

In a leading article in the Observer of the 5th instant the process is 
described as one of three stages. 

1st.—Crude peat is acted on by certain bacteria and quantities of humates 
are liberated. 

2nd.—The humated peat is sterilised by heat. 

3rd.—It is treated with a mixed culture of nitrogen-fixing bacteria. 

It is claimed that the sterilised humated peat encourages in a marked 
manner the activities of the nitrogen-fixing organisms, so that the amount of 
soluble nitrogen compounds is increased during the third stage of the process. 

It is also stated that extremely small quantities of a watery extract of 
bacterised peat are potent stimulators of plant growth and that the peat is 50 
times more valuable than any manure now in general use. 

The effect is ascribed not so much to an increase of plant food, as the 
amount in the watery extract employed in the experiments was minute, but to 
the presence of some unknown substance, which apparently acts as a strong 
tonic in stimulating and accelerating growth. 

Professor Bottomley recently lectured at the Royal Botanic Gardens, 
Regent’s Park, on his investigations and discovery, and no doubt further 
evidence of the advantages of his discovery will be forthcoming other than 
the box of healthy looking potatoes said to have been grown in 7\ weeks 
simply by being watered with an extract of bacterised peat. 

A cultivation of nitrogen-fixing bacteria for soil inoculation was brought 
out some years ago that was going to revolutionise agriculture, but it has not 
yet materialised, although the following experimental evidence is clear. 

1st.—Soil inoculation has proved successful on poor virgin soils that are 
being put under leguminous plants for the first time. 

2nd.—It has also succeeded on older arable land, when a completely 
new variety of leguminous crop is being grow n for the first time. 

3rd.—For ordinary leguminous crops that have been grown fairly 
frequently on the same soil successful results have been so rare that the plan 
has not been adopted to any extent. 

If the results of Professor Bottom ley’s investigations are confirmed by 
the new experiments under the Board of Agriculture they will certainly be 
of great importance and similar experiments will no doubt be carried out in 
Ceylon with the bacterised peat to prove its value tor tropical and semi- 
tropical products. 

M. KELWAY BAMBER. 

CACAO AT THE EXPERIMENT STATION, 
PERADENIYA. 

The cacao plots at the Government Experiment Station, Peradeniya, are 
looking Well as the result of careful attention to cultivation, manuring and plant- 
sanitation. The removal of excess of shade and the systematic excision of 
cankered bark have greatly improved the health of the trees. The cutting-out 
of diseased bark is now being done on improved lines which ensure quicker 
healing of the wound and do not leave an unsightly scar. To check the spread 
of the fungus among the pods, picking is being done every fortnight. Forking 
and liming also help to keep the soil well aerated and sweet. The illustration 
accompanying this Note shows a fine crop of cacao at the Experiment Station; 
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POTATO DISEASE. 

(PHYTOPHTHORA INFESTANS.) 

This is the subject of a useful leaflet issued by the Board of Agriculture 
and Fisheries, England. 

The first signs of the disease are yellow spots on the leaves. These 
.ncrease in size and become brown and the leaves begin to curl. Under the 
leaf will be found a delicate white mould, which represents the fruiting part 
of the fungus and contains spores which help to spread the disease. 

The disease as it occurs in the leaves gradually travels down the stem 
and into the tubers. 

As soon as the disease appears, cut and remove all affected plants leaving 
the tubers if already formed, but these too should be lifted as soon as 
practicable. 

Store tubers in a clean, dry place. Exclude all diseased and damaged 
tubers. Seed tubers should be stored in boxes separate from the rest. 

Where disease inclines to persist a change of seed from a perfectly 
healthy crop should be obtained. 


LARGEST TREES IN THE UNITED STATES. 


The Journal of Heredity for September devotes an article to this 
subject and gives some interesting records of the largest broad-leaved trees. 

The largest tree in the States (excluding conifers) appears to be an 
American plant {Pluntauus occidentaUs) at Worthington, Indiana, measuring 
42 feet in girth 5 ft. from the ground and dividing at 12 ft. into two stems 
27 ft. 8 in. and 23 ft. 2 in in girth, the total height being 150 ft. 

* In the same district another tree of this species 67 ft. in girth is known 
to have been felled. 

A Tulip tree (Liriodendron tuJipifcra) near Asheville, N. Carolina, is 198 
ft. high with a girth of 34i ft. at 4 ft. 

Of Elms (Ulntua americana ), the largest reported is the Manchester Elm 
of Massachusetts, 105 ft. in height and 24 ft. in girth at 5 ft. 

The largest oak ( Quercns lobala) in America is in San Benito country, 
California, 125 ft. high and 374 ft. in girth. 

An American Chestnut ( Castania dcntala) at Chestmont, North Carolina, 
is 75 ft. high and 33 ft. in girth at 7 ft. 

Other records are a Pecan (Ffickoria pecan) 150 ft. high and 19l ft. in girth 
near Bermuda, Louisiana ; a Caialpa speciosa , 75 ft. high and 16 ft. in girth at 
Luxora, Arkansas ; a Sassafras at Horsham near Philadelphia 15 ft. 10 in. in 
girth ; and a black walnut 24 ft. in girth at Hanover Neck, New Jersey. 


The source of Chinese wood oil (to which the Bulletin of the 
Imperial Institute Vol. XI. No. 3 devotes an article) is Aleurites Fordit\ 
though a small amount is also obtained from A. monlana, The Philippine 
Journal of Science mentions that in 1911 the United States imported 5 
million gallons of the oil from China. The oil is used extensively for 
varnishes, linoleum and similar purposes in America, and so highly is it 
appreciated that 40,000 trees have been planted in the Southern States. 
These are expected to furnish one-fourth to one-third of the present supply 
of imported oil. In Ceylon Aleurites triloba ( >inh. Tel Kekuna), which is 
widely spread over the moist region of the Island, furnishes a drying oil of 
very similar properties. 
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MARKET RATES FOR TROPICAL PRODUCTS. 

(From Lewis & Teat’s Latest Monthly Trices^urrent. 


QUALITY. 


ALOES, Socotrine cwt. Fair to fine 
Zanzibar & Hepatic „ Common to good 
ARROWROOT (Natal) lb. Fair to fine 
REES’ WAX cwt. 

„ Zanzibar Yellow „ Slightly drossy to fair 
.East Indian, bleached „ Fair to good 

„ unbleached „ Dark to good genuine 
Madagascar Dark to good palish 

CAMPHOR, Japan lb. Refined 

China cwt. Fair average quality 

CARDAMOMS, Tuticorin Good to fine bold 
per lb. Middling lean 


Malabar, Tellicbenry „ Good to fine bold [5/9 a 6/ 

Calicut „ Brownish 3)9 a 5' 

Mangalore „ Med Brown to good bold <4/ a 6, 4 

Ceylon, Mysore „ Small fair to fine plump |4, a 6/4 
Malabar ,, Fair to good 3,2 a 3/4 

Seeds, E. I & Ceylon „ Fair to good !4, a 4 3 

Ceylon “Long Wild” „ Shelly to good 2, 3 n 3/f 

CASTOR OIL, Calcutta „ Good 2uds 
CHILLIES, Zanzibar cwt. Dull to fine bright 

Japan „ Fair bright small 

CINCHONA BARK.—lb.[Crown, Renewed 

Ceylon j Org. Stem 

I Red Org Stem 

Renewed 
( Root 

CINNAMON, Ceylon Ists.[Good to fine quill 
per lb. 2nds.| 

3rd*.: 

4ths.| „ _ 

Chips, Fair to fine bold 

CLOVES, Penang lb-[Dull to fine bright pkd- 
Amboyna „ j Dull to fine 

Zanzibar „ Fair and fine bright 

Madagascar „ [Fair 

Stems ,, -Fair 


£7 10/ a £7 15/ 
£61 Ola £8 12/6 
£6 5/a £7 
£7 15/ a £82/6. 
1/7 a 1/8 
155/ 

5'9 a 6; 

4,8 a 514 
5/9 a 6/3 
3/9 a 5 3 


INDIA RUBBER lb. 
Borneo „ 

Java 
Penang 

Mozambique ,. 


New Guinea 
INDIGO, E I. Bengal 


CLOVES, Penang lb [Dull to fine brig! 
Amboyna „ j Dull to fine 

Zanzibar ,, Fair and fine bri 

Madagascar „ [Fair 

Stems ,, -Fair 

COFFEE 

Ceylon Plantation cwt- Medium to bold 


Liberian „ Fair to bold 

COCOA, Ceylon Plant- „ (Special Marks 
[Red to good 

Native Estate „ [Ordinary to red 

Java and Celebes „ [Smalt to good red 

COLOMBO ROOT ., [Middling to good 
CROTON SEEDS,silted,, [Dull to lair 


CUBEBS 

GINGER, BengaL rough 
Calicut, Cut A 
B&C 

Cochin, Rough 


Ord. stalky to good 
Fair 

Medium to fine bold 
Small and medium 
Common to fine bold 
Small and D’s 


3,2 a 3/4 
14/ a 43 
[2/3 a 3/6 nom. 
( 3sd 

50/ a 60 
:60/a 70- 
)3i| d a 7 d 
|2d a 6d 
jit d a 4|d 
3d a 5]d 
\ld a 4d 
I/3 a 1/9 
11/2 a 17 
I/I a 1 6 
(I/a I 3 
■2d a 4d 
; I a 1/2 

:iod a ioid 

■Hd a 6jd 
i?d 

;2d 

Nominal 

(63/a 80/ 

'81/ a 88.6 

173/ a 80/6 
[42/a 68/ 

30s a 93. 

; 15/ a 22/6 
'42/6 a 47/6 
1130'a 150/ 

19- 

75 a 85/ 

[35/a 74/ 

[22/6 a 27/ 

20 , 


MACE, Bombay & Penar.j 
per lb 

Java 

Bombay 

NUTMEGS- lb. 

Singapore & Penang „ 


QUALITY. 


Common to good 
Good to fine red 
Low white to prime red 
Fair to fine red ball 
Sausage, fair to good 
Fair to fine ball 
Fr. to fine pinky & white 
Majunga & blk coated 
Niggers, low to good 
Ordinary to fine ball 
Shipping mid to gd. violet 
Consuming mid. to gd. 
Ordinary to middling 
Mid. to good Kurpah 
Low to ordinary 
Mid. to fine Madras 
Pale reddish to fine 
Ordinary to fair 
„ „ good pale 

Wild 


QUOTATIONS. 


9d a 1/3 
1/3 i 1/6 
9daP4 
1/9 a 2/1 
1/9 a 2 
1/9 a 2 
l'4aI/6 
1/ a 1/2 
6d a 1/6 
1/4 a 1/7 
3s 3d * 3s 8d 
2$ 9d a 3s 2d 
2s 4d a 2s 9d 
Is lid a 2s 5d 
I s 6d a Is 9d 
1/11 a 2/9 
2/4 a 2/6 
2/a 2/2 
12/la2/4 
3 / 


Japan „ Unsplit 120/ 

AMMONIACUM „ Ord. Blocky to fair clean j40 s a 72s 6d 


NUTS, ARECA cwt. Ordinary to fair fresh 
NUX VOMICA, Cochin Ordinary to good 

per cwt. Bengal „ „ 

Madras „ ., 

OIL OF ANISEED lb Fair merchantable 
CASSIA „ According to analysis 

LEMONGRASS oz. Good flavour & colour 

NUTMEG „ Dingy to white 

CINNAMON „ Orcfinary to fair sweet 

CITRONE LLE lb. Bright & good flavour 

ORCHELLA WEED-cwt 
Ceylon ,, Fair 

Madagascar ., Fair 

Zanzibar „ Fair 

PEPPER' (Black) lb. 

Alleppy & Tellicherry Fair 
Ceylon „ „ Fair to fine bold heavy 

Singapore ... Fair 

Acheen & W, C. Penang Dull to fine 
(White > Singapore „ Fair to fine 
Siam „ Fair 

Penang „ Fair 

Muntok „ Fair 

RHUBARB, Shenzi „ [Ordinary to good 
Canton „ [Ordinary togood 
High Dried,, Fair to fine flat 


17/6 a 20/ 
13/6 a 15 
[ 12 / 

|12/a 13/ 
[5/2 

2/8 a 2/11 

2jd 

[I|d a 1 /Id 
[4d a Is 5d 
1/64 


GUMAMMONIACl 
ANIM1, Zanzibar 


Madagascar 

ARABIC. E. 1. & Aden 
Turkey sorts 
Ghatti 
Kurrachee 
Madras 
ASSAFCETIDA 


-Pale and amber, sir. arts |£I4 10/a £1610/ 
„ little red £ 11 a £12 
[Bean and Pea size ditto [70/ a £ 11 
Fair to good red sorts [£810/a £1010 
Med. and bold glassy sorts £5 10/ a £7 5/ 


(White) Singapore „ Fair to fine 

Siam „ Fair 

Penang „ Fair 

Muntok „ Fair 

RHUBARB, Shenzi „ Ordinary to good 

Canton „ Ordinary togood 

High Dried,, Fair to fine flat 

Dark to fair round 

SAGO, PEARL, large-owl Fair to fine 
medium ... „ ,, 

small ... „ „ 


[Fair to good palish 

I » ♦> r *d 

Ordinary to good pale 


KINO lb. [Fair to fine bright 

MYRRH, Aden sorts cwt.jMiddling to good 
Somali „ „ „ 

OLIBANUM, drop „ Good to fine whits 


Sorts to fine pale 17/ a 27/ 

Reddish to good pale 122/6 a 32/6 
Dark to fine pale [20/ a 30/ noi 

Clean fr. to gd. almonds |£6 a £6 10/ 
com. stony to good block [40s a £5 
Fair to fine bright [6dal/5 


;£4 a £8 
£4 a £7 
[26/ a 32/6 
37/ a 57/6 
[17/ a 27/ 

122/6 a 32/6 nom. 
[20/ a 30/ nom 


Flour 
/SEEDLAC 
SENNA, Tinnevelly 


SHELLS, M.o* PEARL- 

Egyption cwt. Small to bold 
Bombay „ „ ,, . ... 

Mergui „ Chicken to bold £8 12/6 a £ 

Manilla „ Fair to good £7 17/6a I; 

Banda ,, Sorts 50/ nom. 

Green Snail „ Small to large 70/ a 85/ 

Japan Ear „ Trimmed selected small 

to bold 47/a £5 15 

AMAR1NDS, Calcutta... Mid to fine bl’k not stony 14/ al5' 
per cwt. Madras Inferior to good 6/ a 10- 


... Good pinky to white j 10/ a 11 
cwt- Ordinary to gd. soluble ,65/ a 7! 
lb. Good to fine bold green |5d a 84- 
Fair greenish |3d a 4| 

Common specky & small 14 d a 2 


pickings , 
siftings , 
INDIA RUBBER lb. 

Ceylon, Straits, , 

Malay Straits, etc. , 


'57/6 a 67/6 
[52s 6d a 55s 
[45s a 50s 
35s a 40s 


Good to fine white * 45s a 50s 

Middling to fair 35$ a 40s 

Uw to good pale 15/a 27/6 

Slightly foul to fine 18s a 25s 
f Fine Para smoked sheets 2-4 
[ Crepe ordinary to fine 2/21 

Fine Block 2/4.1 

Scrap fair to fine 1/8 a 1/9 

l i 

Plantation j!/IO 

Fair 11 to ord. red No. 1.1/3 a 1/6 
.. h ,, 1/2 a 1/4 


Green Snail „ Small to large 
Japan Ear „ Trimmed select 


72/6 a £6 
85/a £6 10/ 

£8 12/6 a £145 
£7 17/6 a 13 10 
50/ nom. 

70/a 851 


per cwt. Madras Interior t 

TORTOISESHELL- 
Zanzibar & Bombay lb. Small to bold 
Pickings 

TURMERIC, Bengal cwt. Fair 

Madras „ Finger (a 
Do. „ Bulbs ., 
Cochin Finger fa 


VANILLOES- 

Mauritius 

Madagascar 

Seychelles 

VERMILLION 


Small to bold 12/4 26/ 

Pickings 6/6 a 19/ 

Fair . 12/a 13/ 

Finger fair to fine bold 14/ a 16/ 
Buis ... „ [bright 12/. 13/ 

Finger fair 13/ nom. 

Bulbs ., 11/6 a 12/ 

Gd. crystallized 34a 84 in. 9/6a 15/ 


f 2nds. Foxy & reddish 34a 
I 3rd*. Lean and inferior 
lbs- Fine, pure, bright 


I WAX, Japan, squares cwt. Good white hard 
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SHADE. 

The importance <»f studying the natural habitat of our culti¬ 
vated products, more especially with regard to the protection 
from disease and insect attack they enjoy through the shelter of 
their forest companions, has scarcely we think been adequately 
realized in the planting world. Yet to succeed with the culti¬ 
vation of a plant we should ceitainlv try to reproduce .is far as 
possible the environments with which it flourished in the wild 
state; and this involves the study of those environments. Most 
of the important products of the small tree or shrub type now 
cultivated in the tropics being ol forest or semi-forest origin, we 
may take it that some degree oi shade is necessary for their wel¬ 
fare. Coffee to which we referred in our August number is a case¬ 
in point. In Abyssinia, the home of Arabian Coffee, it occurs, as 
Mr. Bryce pointed out in a note we published in the September 
issue, “in open, park-like country, amongst tall trees mostly ever¬ 
greens, under whose shade the coffee bushes are most numerous.” 
We now know that coffee under light shade enjoys a greater 
degr ee of immunity Irom leal disease than that under no shade 
at all. Mr. Bryce states that ill Abyssinia October to March is 
the dry season, so that we might expect that Arabian coffee thrives 
best in a country with a fairly long dry season during which it 
can shed its leaves, an expectation that also corresponds with 
present-day experience. 

The circumstances with regard to Tea are in some respects 
similar. Watts states,'* “In 1 <S82 the wild tea plant was found by 

* The Commercial Products o\ India. 
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me as a forest tree or large bush in the eastern tracts of Manipur. ’ ’ 
We take the bushes from their forest seclusion, expose them all 
crowded together under the full glare of daylight to discover that 
they become the prey of all manner of vermin. Mr. Green, the 
late Government Entomologist, Ceylon, was of opinion that 
dadaps, albizzia and perhaps other trees grown among tea for 
green manure acted as a deterrent to the attack of Tea Tortrix, 
and Mr. J. R. Neale of Bogawantalawa in a letter to the writer 
on this subject said, “my experience goes to show that open areas 
devoid of shade are most liable to attack." Other planters hold 
the same view and it is one that, bearing in mind the conditions of 
the natural habitat of tea, we should expect to find correct. 

But if shade may be regarded as an important factor in the 
successful cultivation of many of our products, especially when 
bushes or small trees, it should be carefully regulated so that 
while affording the required protection it may not obstruct light 
and air and check the crops. To illustrate this point we may 
take the case of cocoa, also of forest origin (basins of the Amazon 
and Orinoco) and which in Ceylon can sometimes be observed 
almost overwhelmed with shade trees. Cocoa belongs to that 
category of products in which we depend for crop upon a good 
flowering, and flowering is promoted by light and air. Some 
cocoa manuring experiments were begun at Peradeniya in 1906. 
Liberal dressings of manure were applied annually ( except to 
controls) till 1912 when manuring was stopped to watch the 
effect of the unexhausted residue. 

The crop from all the plots averaged for these 7 years 
4‘7 cwt. per acre. In 1914-15, after three years of no manuring 
the crop averaged 6T cwt. per acre. But in the interval the 
shade trees which had grown very large were pruned back. The 
late Dr. Lock had drawn attention* to the remarkable results 
at Peradeniya following pruning. In 1907-8 the yield from 
8 acres of unmanured cocoa yielded at the rate of 5‘8 cwt. per 
acre. The group suffered from an excess of shade, having 
between 300 to 400 shade trees per acre, but in 1907 these were 
cut out to one-tenth. The next year, 1908-9, the crop jumped 

* Circular of the R. B. G. Vol. XI., No. 9. 
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to 7'8 cwt. per acre. To show conclusively that this improve¬ 
ment was due to reduction of shade Dr. Lock tabulated the 
yields from an adjacent field of 42 acres in which the shade had 
not been cut out. For the same years the yields were 3'2 cwt. 
and 2‘5 cwt.; i.e., instead of a rise of 2 cwt. per acre, a drop 
of 17 cwt. 

These products, typical of several others—Vanilla and 
Nutmegs for example—demand the nicest adjustment of shade 
for their welfare, each too in a separate degree; but there are 
some that delight to be drenched in sunlight, provided their 
moisture requirements are met, and to which shade is inimical. 
Such are lofty trees like Para rubber designed by nature for 
protecting small companions of the forest, not to be themselves 
shaded. 

R. N. L. 


“KAOLIANG,” A NEW DRY-LAND 
SORGHUM. 

A. N. HUME AND M. CHAMPLIN. 

Kaoliang was introduced from Manchuria (where it is grown as a forage 
and grain crop) bv the United States Department of Agriculture to till the 
demand for an early-ripening grain-sorghum in the Northern Great Plains. 

It was iirst placed on trial at the South Dakota Experiment Station in 
1909 and found to be extremely variable. Selection of the heaviest and most 
compact heads on stalks of uniform height was made during two seasons and 
in 1911 selected seed was distributed to a few farmers. Distribution of seed 
and selection have been continued during subsequent years until at the 
present time the crop is grown on some thousand farms in central and 
western South Dakota. 

It has been found to be drought-resistant and lias produced satisfactory 
yields in the driest seasons and better yields than mai/e. The crop has a 
comparatively low moisture requirement and should be planted towards the 
end of May on well prepared land and kept free from weeds. 

Both seeds and stalks should be utilised for forage, so that the crop does 
not require threshing.—B ulletin, International Inst, of Auric. 



368 


[December, 1915 


COCONUTS. 

A NOTE ON COCONUT CULTIVATION IN 
THE SOUTHERN PROVINCE. 

H. AMARASURIYA. 

The Galle district of the Southern Province has the unique distinction 
of having been the first home of the coconut palm since its naturalization in 
this Island. According to tradition, the coconut was introduced into Ceylon 
by one of its own Kings and planted in Weligama whence its cultivation 
spread to other parts of the Island. 

A striking feature of the Southern Province is its extensive sea frontage 
beginning at Bentota on the South-west and running up to the limit of the 
Hambantota district on the South-east—a distance of roughly ISO miles; 
but along this maritime area the coconut does not tlourish much beyond 
Tangalla, up to which point it helps to make up the “palm-fringed beach” 
which strikes the eye of the traveller as he approaches our shores. 

1 would classify the coconut land of the Province under three heads and 
deal with it accordingly. 

(l) The sea-board area .—This is the most important of the three and 
constitutes a continuous belt or palm grove from Bentota to Tangalla. It 
extends inland to a distance of from 8 to 10 miles. The nature of the 
cultivation along this area is familiar to most travellers on the southern coast 
line. Notwithstanding the efforts of this Society to bring home to the masses 
through its officers and its widely circulating publications, both in English 
and Sinhalese, the advantages of good cultivation, the rule among coconut 
landowners is to leave the palms to grow as best they can, with little or no 
tillage, weeding or manuring and, after taking in one crop, wait for the next. 
As a result, only half crops are secured, and cultivators, through their own 
apathy, are losing many thousands of rupees which they would otherwise 
earn by enterprise and energy. 

What is most noticeable in the smaller gardens along this area is the 
close planting (in many cases as close as 15 or 18 ft.) and the non-observance 
of the fact that the coconut palm needs a free supply of sun and air if it is to 
grow and bear well. In better-cared for estates the common rate of 
planting is 70 trees to the acre. Under such conditions, in favourable 
situations, the palm takes about 10 years to come into bearing, though rare 
instances have occurred where under good management it (lowers at 5 and 
bears nuts at 6. 

A well-cultivated estate should yield at the rate of 60 nuts per tree per 
annum. This has been my own experience. 

It is usual to make 6 pluckings in the year, but owing to the demands of 
the coir yarn industry, which flourishes along the southern coast, 7 pluckings 
are often made with the object of securing the husks for fibre. As a result 
the copra is not of the best quality, owing to its being made from nuts which 
are not fully mature, and fetches Rs. 15 or Rs. 20 less per candy than copra 
made from well-matured nuts. 
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(2) The riverain area includes the land found along the banks of the 
principal rivers, e.g., the Ginganga and Nilvvalaganga. The growth in these 
zones is, as might be expected, very good except where trees suffer as they 
sometimes do from water-logging. The alluvial deposits during Hoods 
contribute materially to the fertility of such lands. The coconut belts along 
rivers do not, however, extend much beyond j mile on either bank. An 
important advantage which cultivators in this area enjoy is the low cost of 
transport which is done by water. 

(3) The village garden area is made up of little patches of coconuts 
round dwelling houses. To the villager the coconut is almost an indispen¬ 
sable article of food, and even in the remotest hamlets will be seen the results 
of his efforts to establish a few palms on which he can rely for his nuts. 
Sometimes it is only a single tree, but valued beyond any othei garden 
product and jealously guarded. Such coconut palms, in near proximity to 
dwellings, are naturally well-nourished owing to the fact that they are amply 
supplied with fertilising agents drawn from the waste of the household. I 
have known such trees to bear as many as 140 nuts in the year, and their 
prolific nature has no doubt given rise to the saying that the coconut palm 
nourishes best within sound of the human voice. The difficulty is to induce 
the villager to extend his plantations, especially as the hilly nature of the 
interior deters him, the common belief being that the palm does not thrive, 
or requires special cultivation, when grown on hill sides. The fact is that 
the villager in general is too apathetic and too well provided-for by Nature 
to make any effort beyond that required to keep him supplied with the 
necessaries of life ; though in the vicinity of more populated centres he is be¬ 
coming imbued with the spirit of enterprise and is acquiring a taste for what are 
more or less luxuries. At the-same lime it may be mentioned that extension 
of cultivation beyond the sea-board is not being carried on even by capitalists 
and that these areas are being given to tea and rubber by preference. The 
village garden area while sufficient to meet the requirements of rural life is 
practically of no account from a commercial point of view. 

Once beyond Tangalla the general conditions for coconut cultivation 
become less favourable and the cultivation of paddy and dry land cereals 
comes more into evidence. There is no doubt, however, that as the Pro¬ 
vince becomes more thickly populated and the naturally-lavonred areas for 
coconuts are exhausted, the capitalist will be forced to take up land in the 
drier parts (as is already being done in the neighbourhood of Puttalam, 
Wariyapola and Wellawa) and that cultivation will assume the nature of 
dry-farming. 

In conclusion I should wish to submit, for the information of members, 
a record of the results of my own cultivation, in the hope that it will induce 
others to reap the benefits of manuring which, when judicially carried on, is 
most profitable. The results refer to a block of 16 acres of a fairly hilly 
nature, such as is not generally considered the most suitable for coconuts. 
It is a part of my “ Citrus Group,” Akmeemana, about 6 miles out of Galle, 
and I shall be only too pleased to show it to any members present to-day 
who have the time to pay the estate a visit. The manure mixture selected 
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most suitable for local conditions was the following : 

— 

Castor cake 

. . . 

... 

14 parts 

('rushed lish 

... 


33 „ 

Steamed bones 

... 


14 „ 

Bone meal 



14 „ 

Basic slag 

... 


6 

Sulphate of Potash 

... 


13 ., 

Kainit 



6 „ 




100 


15 lb. of this mixture was applied per tree, at a cost of SO cents. This was 


applied twice every 

three years between 

1910 and 1914 

and gave the 

following results:— 

1910. 

1911. 

1912. 

1913. 

1914. 

January 

4,018 

4,361 

4,760 

4,166 

7,489 

March 

6,581 

8.962 

9,771 

7.768 

11,746 

May 

9,292 

14,107 

12,111 

13.812 

17,401 

July 

10,980 

15,391 

15,312 

15,017 

17,452 

September 

7,624 

9,348 

5.827 

10,923 

15,155 

November 

4,893 

4.158 

3,047 

7,368 

5,304 


43.388 

56,327 

50,828 

59,254 

74,5-17 




H. 

AMARASDRIYA. 


Citrus Group, Akmecmaiu, Sill November, 1915. 


Mr. \V. ms Courcy Broxvxis of Kindar Estate, Solomon Islands, has 
sent us a very interesting photograph of a four months coconut seedling in 
bearing. 

Such freaks occur occasionally and are to be seen at local agricultural 
shows. 


CHEMICAL CHANGES IN THE RIPENING 

COCONUT. 


TOMAS VISTA Y ISLES. 

INTRODUCTION, 

The changes occurring in the ripening coconut have been studied by 
Gonzales.'* However, the value of his work is somewhat diminished because 
he did not know the exact ages of the nuts he analyzed, but was compelled 
to use size, colour, and thickness of the meat to indicate the relative ages of 
the nuts, an assumption which is subject to many errors. For this reason it 
seemed well to continue his work, especially since the number of nuts he 


Phil. Agriculturist and Forester Vol. III. 2, 1914. 
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examined was rather small. In the present work the ages of the nuts 
analysed are expressed in days, counting from the day each spathe or llower- 
cluster opened. 

The procedures used in all deteiinitiations were official methods, unless 
otherwise stated. 

The percentages of husk, shell, and milk, in terms of the whole nut, were 
taken from their actual weights, while the percentage of meat (to avoid loss 
by evaporation) is assumed to be the percentage calculated on the difference 
between the weight of the whole nut and the sum of the weights of husk, 
shell, and milk. 

CHANGES IN COLOUR, SIZE, AND WEIGHT. 

When the spathe opens a cluster of pistillate and staminate flowers 
having a yellowish colour is exposed to the sun. About the third or h 4i week 
the female (lowers become lertili/.ed. It is interesting to note thal self- 
pollination is hardly possible, because before the stigmas become receptive 
all staminate (lowers have been shed. After the pistillate Howeis aie pol¬ 
linated the fertilized ovaries begin to increase in si/e. From this time on 
we can divide the changes taking place during (he ripening of the coconut 
into four groups, namely: 

1st. changes in colour. 

2nd. changes in size. 

3rd. changes in weight. 

4th. changes in chemical composition. 

"The yellowish colour of the embryonic fruits, on exposure to the sun, is 
gradually changed to green, and Imally to brown, when the nuts ha\e 
become nearly ripe. 

In the case of the yellow and red varieties the change in colour is from 
yellowish to yellow and red respectively, until such time as the colour in both 
varieties is changed to brown. As the colom changes are well marked, they 
are a fairly efficient guide in determining the degree of ripeness of the nuts. 

The young nut at first increases most rapidly in size longitudinally 
(measured from the base to the tip of the fruit) until the meat begins to form 
and afterwards transversely. 

On this account the ratio of the longitudinal diameter to the transverse 
diameter tends to decrease as the nut grows older, though it docs not always 
happen that the oldest nuts have a greater longitudinal than transverse 
diameter. These variations in iorm continue until the nut is ripe. They are 
most striking when the measurements of the shell are taken, as the variation 
in shape of the husk is not so noticeable. Table I (omitted) shows the size 
of nuts of different ages, arranged in order of increasing age. 

Parallel with the increase in size is the increase in weight The nuts 
gain both moisture and dr\ matter at first, but during the later stages of 
ripening the loss due to evaporation of water more than counterbalances the 
gain due to increase of dry matter, and the nuts actually lose in weight. 
Because this loss of moisture takes place very largely from the husk, there is 
even a shrinkage of the latter, so that measurements of the external diameter 
of nuts in the husk show that a decrease of size accompanies the decrease of 
weight during the final stage of ripening. 
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In the case of mature nuts, though they contain the maximum amount of 
dry matter in the form of meat, shell, and husk, they are far lighter than 
those somewhat younger, because a large part of the water content of the 
husks has evaporated. Table II (not reproduced) shows the changes in 
weight of nuts at different ages. 

It appears that the percentage of shell increases up to the very last, 
though the actual weights of shells from nuts of different ages do not show 
any such tendency, the increased percentage being due to the decrease of the 
total weight of the nut during the later stages of ripening. The percentage 
of husk decreases rapidly from the very first and if actual weights are con¬ 
sidered it will be found that the weight of husks of fully mature nuts is from 
one-fifth to cue-tenth of that of those that are about half mature. The 
percentage of water existing as liquid inside the nut is subject to great 
variations in individual nuts, but theie is a decided tendency for the actual 
weight of wat«T to decrease during the later stages of ripening. The total 
percentage of meat increases up to the very last, though this apparent gain 
during the last 100 days is due as much to the decrease of the total weight of 
the nut as to any other cause. The great variation in the weight of the 
endosperm ot fully mature nuts is not altogether due to then difference in 
size, but rather to the fact that the meat of some nuts is decidedly thicker 
than that of others. This fact should be taken into consideration in the 
selection of seed-nuts by copra growers. 

Another way which may be used in determining the degiee of maturilv 
of fruits, besides changes in colour and size, is by means of specific gravity. 
Young nuts are not only often far heavier than the old ones, but have higliei 
specific gravities than the latter. 

CHEMICAL CHANGES IN THE MILK. 

The milk or liquid portion of unripe nuts F turbid, containing in semi- 
solution substances which can easily be precipitated by lead sub-acetate. 
The milk of the ripe nuts is also turbid, and when germination fakes place oil 
may be seen floating in it. 

The milk of coconuts, young or old, ha.-, an acid reaction. 'This is partly 
due to carbon dioxide dissolved in it, but mainly to organic acids, as may be 
shown by the fact that the juice when titrated with a standard alkali gives 
almost as great a figure, using methyl orange as an indicator, as it docs with 
phenolphtlialein. The acidity increases as the nut matures, and is greatest 
during the formation of the meat, then decreases, though there is towards 
maturity an irregular Hucliiation. The amount of amino acids decreases, 
while the nitrogen content of the milk increases as the nut matures. Table 
III (not reproduced) shows these changes in the milk at different ages. 

The procedure used in determining amino acids in the milk is to treat 
100 cc. of the milk with 10 ec. of neutral formaldehyde. The acid set free is 
titrated with standard alkali free from carbon dioxide, using phenolplithuleiu 
as an indicator. From the number of cc. of standard alkali used in titration, 
the number of grams of amino acid, expressed as glycocoll, is calculated. 

The milk of the young nut has lower specific gravity than that in which 
meat is being formed, and towards maturity irregular fluctuations occur, in 
which there is a general tendency to decrease The specific gravity of the 
milk of nuts which have already sprouted is higher than that of the milk of 
mature ones that have not sprouted. 
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Tlie percentage of milk gradually rises until the meat is formed, then 
decreases with further development of the latter, though irregular fluctuations 
occur here also. 

Sucrose is absent in the milk of young nuts; the percentage of invert- 
sugar increases until the formation of meat begins. At this time sucrose is 
being formed, which increases with further development of the meat, but the 
percentage of invert sugar is always greater than that of sucrose. 

In the case of the milk of sprouted nuts the percentage of sucrose in¬ 
creases, possibly, at the expense of the oil in the endosperm, which decreases 
at the same time. In Table IV (omitted) the changes in specific gravity, per¬ 
centages of milk, invert sugar, and sucrose are well illustrated. 

CHEMICAL CHANGES IN THE MEAT OR SOLID ENDOSPERM. 

The very young nut contains no meat. When meat is formed it first 
appears as a thin coating of white watery substance. At first it does not 
occupy the whole inner surface of the shell, but only one end, that which is 
opposite the eye. As the meat gradually increases in thickness during further 
development it occupies more and more space until the whole inner surface 
of the shell is covered with it. Concurrent with this is the gradual hardening 
of the meat, beginning from the thickest part, and proceeding towards the 
thin part, which is near the eye. 

Since the thickness of the meat at the two ends is not the same, even in 
mature nuts, measurements of the thickness of meat were taken at points 
between these two extremes. 

The newly formed meat contains no sucrose, but only invert sugar; the 
latter is gradually produced, in increasing amounts, in the further development 
of the meat, and as the nut ripens the amount of invert sugar decreases. 
Mature or ripe nuts have therefore nearly equal amounts of sucrose and invert 
sugar. But when sprouting begins the percentage of both sugars is increased. 

In the case of pine-apples large amounts of sugars* are accumulated during 
the ripening of the fruit, while with dates an accumulation of sugart take 
place shortly before ripening. 

As the nuts ripen the meat loses water. The percentage of dry matter 
in the meat is increased until the endosperm is well developed. 

At the beginning of the formation of meat oil is absent, but as the nut 
ripens it appears and continues to accumulate. Parallel with this is an 
increase in the ash content of the meat. 

The oil content of sprouted nut decreases. It is perhaps changed into 
sugars, for the meat of sprouted nuts contains much sugar. The ash content 
of the endosperm also decreases as the seedling becomes older. 


* Kelley ; Hawaii Expt. Sta., Bull. 28, 16-17. 
t Vinson ; Arizona Expt. Sta., Bull. 66, 405* 
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SUMMARY. 

The conclusions drawn by Gonzales* were: 

“During the first period there is an accumulation oi invert sugar and 
animo acids in the milk or watery portion. The meat is still absent, the shell 
and husk arc soft and watery, and the nut as a whole has its greatest diameter 
along the main axis. 

u During the second period of growth sucrose appears in the milk and the 
speciiic gravity of the latter is high. During all this time water is lost from 
the coconut, though its total weight continues to increase. The nut has in 
the meantime been changing its shape, and begins to acquire its greatest 
diameter in a direction at right angles to the main axis. 

“ During the closing period of ripening there is a sudden lise in thecontent 
of oil in the endosperm. The specific gravity of the milk falls at the same 
time owing to the transfer of nutrient materials or to respiration. In tlie 
meantime the shell has become impervious, and the diving cut of the husk 
results in a loss of weight, which overbalances the gain in weight due to 
other changes.” 

The present work has eoniirmed the above statements, except that it 
appears that mature nuts do not always have their greatest diameter in a 
direction at right angles to the main axis. 

In addition to the conclusions cited above the following are deduced 
from the preceding data : 

1. The meat begins to ioim when the nut is about six mouths old. 

2. Only invert sugar is present in the meat when it is 01 cm. thick. 

3. The general tendency of the nitrogen content of the meat is to rise. 

4. As the nut becomes older the evaporation of the water from the husk 
causes an apparent increase in the percentages of meat, shell, and water 
but if the actual weights are considered it will be found that the weight of 
the shell undergoes little change during the later stages of ripening, while the 
weight of water appears to be subject to irregular Huctuations tending towards 
a decrease. The actual weight of the meat does not appear to increase much 
if any during the last 100 clays, though analysis during this time show s that the 
endosperm changes greatly in composition. Most of the oil in fact is produced 
after the period when the nuts have become very decidedly brown. 

5. When the nuts germinate the percentages of sucrose and invert sugar 
contained in the milk increase very rapidly. The percentages of these two 
sugars in the meat increase likewise. The nut that has just begun to sprout 
appears to make use of the nitrogenous constituent of the endosperm before 
much of the oil is removed, though the fact that but two nuts were analyzed 
will leave this statement somewhat in doubt. 

6. In this locality it appears that nuts require in the neighbourhood of 
370-410 days to become fully ripe, counting from the moment the spathes open. 

The writer wishes to express his thanks to Prof. Dkmino for suggestions 
and help during the progress of this work, and to Dean Copeland for 
valuable information.— The Philippine Agriculturist and Forester. 

* Phil. Agriculturist and Forester. Vol. Ill, 2 (1914) 31. 
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RUBBER. 

PLANTING HEVEA ON THE AMAZON. 


The following paragraphs are taken from a letter, which recently appeared 
in a paper published in Manaos, written by the owner of an estate near the 
month of the Purus River, some miles above Manaos, who is planting rubber 
extensively and apparently with a good deal of enthusiasm. 

“On reading the message of the Governor of the State, in that inti-rest¬ 
ing part where he treats ol the means of encouraging the planting of Hcvca 
in our State, I could not resist the duty of associating myself with tins excel¬ 
lent train of thought, seeing that in my opinion the planting of Hcvca is one 
of the surest means oi assuring the future prosperity of the Amazon. I ha\c, 
in fact, already planted many thousand rubber trees and am still continuing 
to do so. 

“ In addition to the recommendations of the Governor's message it would 
be specially useful, Mr. Editor, if the authorities of the interior were in¬ 
structed to insist upon llivca being planted when State lands are encroached 
on and cleared for planting cassava. These clearances are abandoned after 
making the iloor, and fresh forest is chared for the ensuing year, leaving the 
former clearing to become overgrown again with jungle, while it would be so 
simple to plant Hcvca , seeing that one man can plant a thousand trees in a day. 

“ It is thus that our forests are getting cut down without any permanent 
advantage to ourselves, and to the detriment of our children. 

“ If a man puts in a day’s work planting a thousand rubber trees among 
his cassava, it is by no means a day lost, as cleaning out the weeds and under* 
growth benefits the cassava as well, and when the cassava is pulled up at the 
end of the year, the land remains fairly clean for another six months, which 
gives the Hcvca a stait of eighteen months and a growth of ten feel in height 
so that it runs no risk of getting caught up and choked by the jungle after¬ 
wards. 

“By adopting this plan I myself have rubber trees live \ears and eight 
months old, with a circumference of 110 centimeters at the base, that could 
already be tapped by modern methods.”— India Rubber World. 


the rubber situation on the amazon. 

MIGUEL P. SHELLEY. 

The present low price of rubber, as we have predicted, has not aifected 
the industry on the Amazon very much. The Amazon will always be able to 
compete with Ceylon in prices, as we have already said. The Amazon will 
not be removed as a producer of rubber. As cheap as they may be able to 
produce their rubber, the Amazon will be able to produce it still cheaper. The 
middlemen, however, who are many, between producer and consumer will 
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earn less prolit. The proof of this is that during 1914 and 1915 there were 
very few failures recorded on the Amazon, and these in small amounts- 

Practically the whole business is now connected on a cash basis. The 
war has cut off their former supplies from England, Germany and the other 
belligerent countries with which they had a 3-to-6 months’ credit. Since the 
Amazon is compelled to import the necessaries of life, it is obliged to purchase 
goods from the United States. The commission houses and the manufac¬ 
turers, although very anxious to get Amazonian trade (the National City Bank 
not yet having established an institution which could be of great help to them 
in ascertaining the credits), are exporting goods to them for cash only. The 
Amazonian importers buying for cash have no other course than to supply 
the avindores for cash, who in their turn send goods to the rubber centres in 
the interior only upon the receipt of the rubber for the goods bought. In 
many instances a clerk of the avnuiorc goes along with the boat carrying the 
goods, to exchange them for rubber and other products. 

The war of course has been very bad for all business and also for the 
Amazon, but at the same time it has taught the Amazon a good lesson. On 
account of the great risk it has removed the entire credit system by means of 
which they could overcharge 50 to 80 per cent, on the goods. 

Everybody was squandering money in going to Europe and buying all 
kinds of useless paraphernalia. Some bought boats at Si00,000, which, after 
being used once or twice a year, would remain idle the rest of the time. Now' 
they are working on a real business basis. The rubber producer is taking 
from the aviadorc only those goods which he must take and which he cannot 
raise on his estate. Formerly he was supplied with beans, rice, corn, canned 
stuff, etc., in order to make prolit. These he could easily raise on his estate 
by farming, raising cattle, chickens, etc. Now he is actually doing these 
very things. 

For these reasons it is our opinion that the Amazon, barring all other 
obstacles including the 22 per cent, duty to the government, can still compete 
with the East. There is no doubt that Para rubber is much better than 
Ceylon rubber for the manufacturer. Ceylon claims, however, that she sup¬ 
plies a rubber that is 25 per cent, richer than Para rubber because of the loss 
in washing. This will easily be overcome. It is already realized and all 
steps are being taken to cure the rubber in such a way as to obviate this loss 
and yield the same purity of rubber as Ceylon claims to produce. 

The speculation in rubber on the Amazon is altogether shameful. In 
many instances the price here in New York is much lower than that paid by 
some export houses in Para. According to the present outlook sales at that 
port will be largely for future delivery. Though they do not have the rubber 
nor even have it in view*, some Para exporters sell for future delivery at much 
lower price than is actually quoted in the New' York market. Of course, 
should the quotation rise, they are liable to be badly caught. They do not 
take this into consideration, but continue to lower the price with every sale. 

As vve have stated above, the commerce is becoming more and more 
stable, since earning less they spend less. The government which calculates 
its budget from the former price or the prevailing price has a greater deficit 
each year and is seeking a way to regulate this, from which originate the 
valorization schemes. In attempting to improve this situation the State gets 
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in touch with the Federal Government, which, being already interested in 
other products, mixes them all up together, and brings forth a valorization 
plan which, while suitable to some, cannot be suitable to all. At any rate the 
entire thing will bring confusion and the men who will suffer will be the same 
rubber exporters. 

The low price of rubber renders the income of the country less. For 
this reason they are trying to increase it by paying more attention to other 
products, especially hardwoods with which the forests of the Amazon are 
full, and which are very valuable and cannot be gotten in any other country. 
All other timber is also to be found there, and will surely be in demand after 
the war ceases.— India Rubber World. 


COST OF PRODUCTION OF PLANTATION 

RUBBER. 

The Far Eastern press has of late devoted considerable attention to the 
question of giving greater publicitv to estate costs. Opinions on the subject, 
of course, differ, the majority of the parties interested being opposed to the 
publication of costs, while a strong minority favour the publication of this 
information. The majority consider the cost of production of rubber as a 
business secret that should not be divulged, but the minority contend that 
rubber planting is an exceptional line of business and that it stands on a plane 
by itself. A correspondent of the Kuala Lumpur daily, Malay Mail, gives the 
following view* of the question :— 

Rubber planting is an industry practically limited to the Dutch East 
Indies, Malaya and Ceylon. There are rubber plantations in East Africa and 
in a few other parts of the globe, but their combined output is so small that 
their existence does not affect the question. Large sums of money have 
been secured from thousands of shareholders and invested in rubber planta¬ 
tions. The Far Eastern plantation industry has led to a change in Govern¬ 
ment policies. It concerns not only investors but the world in general, occupy¬ 
ing a unique position not to be compared with general industries. 

Though admitting this, there are many people who still maintain that it 
would not be a good thing to publish “all-in” costs. “Why,” they ask, 
“ should the whole world know our costs in producing rubber?” The Malay 
Mail’s correspondent believes that the adoption by all of the practice of 
publishing costs would lead to a greater economic stability—that the com¬ 
petitive element has to exist to produce the best results and that the com¬ 
petitive test can be safely applied to rubber estate work. The industry is, 
comparatively speaking, a young industry, with much to learn. The boom 
days are over, and prices are lowering to a more natural level. The success¬ 
ful estate manager is reducing his costs to a minimum by improved methods 
in tapping and by improvement in the yields obtained. If every estate pub¬ 
lished its costs, this economy should act as an incentive to those still pro¬ 
ducing on a fairly high scale. 

Another point is that the vast number of shareholders who have invested 
in rubber naturally want to know not only what the output has been and 
what profit has been made, but what was the cost of production. But there 
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should be uniformity of accounts. It is difficult accurately to apportion estate 
charges. The average estate is planted in sections, and the rubber is in vary¬ 
ing stages of development. If the whole estate is to bear the “all-in” costs, 
it is obvious that the sections of it that are not in bearing are going to con¬ 
sume a large amount of money without giving any output return. The accounts 
should be made separately for each section, so that it could be ascertained 
what the actual cost of working each section is. But where the whole estate 
is in bearing, and all estate and managerial items are chargeable against the 
rubber harvested, there is no reason why the cost per pound of rubber could 
not be published with beneficial results.— India Ruuder World. 


EXPERIMENTS ON THE TAPPING OF 

HEVEA BRASILIENSIS. 

A. W. K. DE JONG. 

Experiments on tapping to different depths showed that ordinary tap¬ 
ping gave a yield equal to 52 per cent., and deeper tapping 80 pc cent, of 
that obtained on tapping right down to the wood. The width of the strip of 
bark removed, however, has no influence on the yield. 

The direction of tapping (from above downwards or vice versa) did not 
give different results. 

The rapid How of latex obtained by means of repeated tapping would 
tend to prove that the stoppage of the How should not be attributed to a lack 
of latex, but to the closing of the latex tubes. Experiments made with trees 
tapped throughout their circumference showed that alter a time the latex 
produced could not be coagulated by acetic acid, thus giving additional proof 
that the cause of the stoppage of the How of latex is due to a closing of the 
latex tubes. 

As the result of preliminary experiments it appears that the evaporation 
of the latex and the drying of the bark have only a slight influence or none 
at all on the yield of rubber if the tapping cuts are re opened each day. 

When the distance between the cuts is 20 inches, the lowest generally 
produces more caoutchouc than the highest; if they are still further apart 
this is not the case. Daily or alternate-day tapping of the same tree showed 
that in the latter case the cuts were not sufficiently deep, probably owing to 
the drying of the bark. The strip of bark removed does not appear to have 
any great influence on the yield of rubbei. When it affects the flow of sap 
the yield from each cut is diminished; otherwise wounding results in a 
greater local formation of rubber. 

Young bark yields more rubber than old bark. Experiments carried 
out on the same and different trees have shown once more that left hand 
tapping is preferable to right-hand tapping. 

Liitle or no difference occurs between the yield from a single ‘ V’ and a 
single cut to the left. Experiments with cuts at different angles to the ver¬ 
tical show that the cut with the steepest inclination removes the greatest 
quantity of bark, while the yield of rubber (when the experiments were 
carried out on different trees) varied very little. When the cuts were made 
on the same tree, a vertical cut gave about half the yield of a cut forming an 
angle of about 50° with the vertical; 
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Experiments on the height of tapping on the same trees showed that : 
(1) there is no advantage in making one or two cuts above rather than below 
a previous cut; (2) two cuts starting from the middle of the tapping area give 
a better result than two cuts made in the ordinary way at a distance of 10 to 
14 inches, but in view of the results reported in Tevsmaxn’ia ( 1913—530, 745; 
1914 — 139, 337, 447), it is not probable that this would be the c;ise in actual 
practice. The experiments also show that the influence ot a new cut on an 
old cut appears in less than an hour, if tin* two cuts arc not too far apart ver¬ 
tically, and also it they arc at the same height and only two inches apart. If, 
however, they are at the same height hut far enough apart to be on opposite 
sides of the tree, no difference is obseived even after one hour. This fact 
also shows that the transport of the latex along the latex vessels in Hcvca 
occurs with great facility. With tapping twice a day, equilibrium was 
established four hours after the first cut, and did not change for the n * f 4 of 
the day. 

In trees tapped by a cut right round the trunk, the latex from above the 
ring was found to contain tyrosin and its derivatives as well as tyrosinase, 
whilst the latex from below this ring contained only ivrosinase, Jt was 
found also that isolated pieces of bark mav produce rubber- 

The girths of Hcvca trees at the respective height of 4, 34 and 53 inches 
are proportionally as 1 ‘60 : 113:1. 

Opening the same cut twice per dav economises the bark and it is more 
advantageous to effect the second cut at 10 a.m. if the first cut was made at 
6 a.m. Another cut on the opposite sick* of the tree has little influence on 
the yield of the first cut, and conversely the closing up of one of the opposite 
cuts has onlv a slight effect in increasing the vield from the other.— Boll. 
OF THK INTERNATIONAL INST. OF AOKIC. 


PAPAW FRUITS TAPPED FOR PAPAIN. 


To the Editor ok the Tropical Agriculturist. 

Dear Sir, 

On pages 124 and 125 of the August Tropical Agriculturist, there are 
Uvo statements which appear to contradict one another. (1) in the former 
Dr. Huybertsz states that the tapping of the fruit produces a spurious 
ripening which is characterised by an insipid flavour, and that such fruit is 
only tit for the poultry yard; (21 in the latter the report of the Hawaiian 
Experiment Station makes out that tapping improves the flavour of the fruit 
which is in no way injured by the process. 

It may bo that (1) refers to hard tapping and (2) to moderate lapping: 
but my own experience is that growing the papaw for fruit and for papain is 
not to be recommended and that scoring the fruit to any extent is calculated to 
spoil it. No fruit-grower will advocate the bruising of fruit in any way. 

Yours truly, 

C.D. 
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COCOA. 

-- 

CONSUMPTION OF COCOA IN AMERICA. 

The increase in the consumption of cacao in the United States is nothing 
short of phenomenal. In 1881-5 it was about 8,000,000 lb., in 1896-1900 it 
rose to 29,000,000 lb. In the next five years the quantity doubled, amounting to 
58,000,000 lb.; in the next period it increased 63 per cent, and amounted to 
95,000,000 lb; and in the last period it was 144,000,000 lb. 

The value of the imports did not reach a million dollars until 1881-85. 
In 1901-05 it was $7,000,000, and in 1911-14 was more than double what it 
was in 1901-05. This increase in the value of the cacao imported has made 
it almost equal to that of tea. 

The consumption did not reach 1 pound per capita until the 1906-10 
period, and in the next period it increased 50 per cent., or to one and a half 
pounds per capita. “The price of cacao, which was only 3’3 cents per pound 
in 1851-55, increased until it was 14*73 cents in 1876-80. Since then, while 
the quantity has increased thirty times, the value has only fallen to 11'39 cents 
per pound. 

The average consumption of cacao in the United States in the four years, 
1911-14, was 2,000,000 pounds more than the total production of the world 
in 1894. Since that time the production of the world has increased over 
four times, being 609,000,000 pounds in 1914, while during the same period, 
the consumption in the United States has increased over seven times. 

During the last twenty years the consumption of tea in the United States 
has increased 7 percent; that of coffee 56 per cent; while that of cacao has in¬ 
creased 575 per cent. Unless there are new sources of supply of cacao it will 
not be possible for the United States to increase its consumption at the same 
rate during the next twenty years.— Tea and Coffee Trade Journal. 


d 

,r 

Reference is made in the South African Poultry Journal for 
September to. an egg produced in the run belonging to*/'M r. Ckaik of 
Marit/.burg. Its size round the middle was 7 inches and ^mgtlnvise it was 
inches. In weight it was a few grains under a quarter rfrf a pound. It 
was laid by a leghorn hen of medium weight. Age of fowljf about 3 years. 
Is it the biggest and heaviest egg ever produced ? 



December, 1915.] 


381 


RICE. 


IRRIGATING AND DRAINING THE RICE 
CROP IN CALIFORNIA. 


The U. S. A. Department of Agriculture’s Farmers’ Bulletin No. 688 
deals with Rice Cultivation in California, and refers to the irrigation and 
drainage of rice iields as follows:— 

Because continuous submergence at a uniform depth is necessary for the 
growth of rice, only level land with a good slope for drainage should be 
selected for this crop. The held should be inclosed by strong embankments 
and so subdivided that each subliekl shall have a surface level enough to hold 
the irrigation water at the required depth. 

These conditions can be obtained by constructing held levees on contour 
lines at distances which, during submergence, will hold water at an average 
depth of 5 or 6 inches. These levees should be just high enough to prevent 
the water from overflowing into the suhlields below and so broad that all 
kinds of machinery used in the cultivation of rice may pass over them easily 
without damaging them. Such levees will be low and very broad. They 
should be planted to rice. If this is done the cultivated area is increased and 
no uncultivated strips oi land are left in the held for the growth of weeds. 
The growth of rice upon the held levees may not be equal in every respect to 
the main crop, but the results that will be obtained in the control of weeds 
alone will justify the practice. 

The levees should be permanent and accurately located. 

The successful growth of this crop often depends upon the availability 
of water at the time of planting. While it may not always be necessary to 
apply water for the germination of the seed, it is never safe in this section to 
seed the crop without having a good supply of available water. 

If the water supply is to be developed from wells, the digging of the 
wells should precede the planting. Where this has not been done, heavy 
losses have resulted. The acreage to be watered from a well should never 
overtax the supply. Until more is known about the underground waters of 
these two valleys, wells should not be depended upon as the only source of 
water for rice, except in the artesian districts. 

On typical adobe soil, and probably on all of the day soils upon which 
rice may be grown, it may be necessary to apply water to germinate the seed. 
A seed bed on these soils loses its moisture very quickly. Under normal 
weather conditions a good seed bed on soils of lighter texture may not require 
the application of water for germination. Such soils, if well drained, would 
probably permit very early planting, which, in California, will always be an 
advantage. 

Great care should be taken in irrigating to obtain germination. Soil and 
atmospheric temperatures are usually low at this season of the year, and if the 
water is left on the land too long the seed is likely to rot. Before the plants 
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come up, water should not be allowed to remain on the land longer than 24 
to 48 hours after each irrigation. After planting, the soil should never be 
allowed to dry out. This will require frequent irrigation, and a supply of 
water should always be available and abundant enough to meet general 
requirements. 

Tests at the Biggs Kice Field Station indicate that the land should be 
submerged for approximately 30 days after the plants have come up and that 
the best depth of water is from 5 to 6 inches. This depth should be main¬ 
tained until the heads (botanically called panicles) are well turned down, 
when the fields should be rapidly drained. 

Paying crops of rice cannot be produced without submerging the land 
continuously for a period of several months. The growing of rice on soil that 
is merely kept moist and not submerged should not be considered seriously. 

The amount of water required to make a good crop of rice will depend 
largely upon how well the outside levees have been constructed and what 
quantity of water is allowed to How through the held, Poorly constructed 
outside levees are responsible for the loss of much water by seepage. The 
loss is further increased bv allowing too much water to flow through the fields 
in an effort to keep the held water fresh. 

'Hie levees that inclose the held should be tirm and compact. If they 
are next to a held that is not under irrigation, they should be very broad. 
Seepage is greater through levees that arc constructed of black adobe soil 
than through levees that are made of other types of clay. 

After a held has been submerged, no more water should be admitted 
than is needed to maintain the required depth. This will be rather small if 
there is no loss through seepage. 'The overflow of water should be no more 
than a mere him. From many helds it is often several inches. This is an 
extravagant use of water and should not be practised. The held water will 
not become stagnant if freshened only once in 10 days. 

Too much attention cannot be given to levees and to the delivery and 
discharge of water. Payment for water should be based upon the volume 
delivered. Upon this basis it would be more economically used, other con¬ 
ditions being equal, than could reasonably be expected when sold on a tlat 
charge per acre. 

On commercial helds of rice where the water was accurately measured 
during the last season in co-operation with the office of irrigation investiga¬ 
tions of this department, the amount used on adobe soil in the vicinity of 
Biggs varied from 4’65 to 8 acre-feet. This range is too great, but more data 
must be obtained before definite statements can be made regarding the quan¬ 
tity of water that may be necessary to produce a crop of rice under Cali¬ 
fornia conditions. 

One 40-acre held which produced a yield of 6,000 pounds of grain per 
acre received 4*65 acre-feet of water. This held had well-constructed levees 
and was carefully watered. The other fields did not have the levees so well 
constructed and were not so carefully watered. It is safe to conclude that 
faulty levees cause the loss of much water and that a waste of water can be 
prevented by giving daily attention to the manner of its application. 
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A field of ripe rice should be rapidly drained. This is very necessary in 
order to harvest the crop at the least expense of time and labor and to prevent 
the loss of grain. Boggy fields will delay harvesting, and this delay will 
invariably result in reduced yields from the shattering of the grain. 

It is just as important to provide means for the removal of irrigation 
water from a field of ripe rice as it is to provide means lor supplying water to 
the glowing crop. 1 his is not appreciated as it should be. There are clifh- 
culties, it is true, but these ran be overcome. It is an engineering problem, 
requiring community co-operation, and can be readily solved by the creation 
ot drainage districts. 

1 he natural drainage facilities ot the level land upon which rice is grown 
are always overtaxed. It is often the case that little or no field drainage can 
be had until outlets have been made, and the success of these depends upon 
their connections with watercourses of sufficient capacity. Poor drainage, or 
the lack of drainage, results in underproduction through the waterlogging of 
the land and the accumulation in the surface soil of harmful salts commonly 
called alkali. 

Aftei their construction, drainage ditches need constant attention. They 
must be kept flee from all kinds ot obstructions, especially weeds, which grow 
luxuriantly in them, or their efficiency will soon become greatly impaired. 

It should be remembered that a well-analed soil is just as essential for 
rice as for any other crop, if maximum yields are to be maintained. 


GREEN-MANURING BEFORE PADDY. 

ROBERT G. ALLAN 

This has been experimentally tried at Raipur. The green crops used 
are smi and dnim ha. The former is the more rapid ; the latter though stand¬ 
ing the constantly water-logged state ot the land better is very slow in the 
curly stages. Both are sown at the bleak ot the monsoon. As far as his 
memory goes the writer has never seen a tall, thick, ot heavy crop of either 
at the time of inversion. Indeed the stand has generally been poor, Inver¬ 
sion takes place before transplanting, 

'fhe following is a tabulated statement of results obtained here to date. 
In all cases transplanting has immediately followed ploughing in, the first 
series being so treated at the beginning of August and the second about the 
middle of that month. 



1911-12 

1912-13 

1913-14 

Aver 

afje 


Paddv. 

Paddy. 

Paddy. 




Grain 

Straw. 

Grain 

Straw. 

Grain 

Straw. 

Grain Straw. 

(1) San 

570 

550 

8<>0 

i 850 

810 

790 

i 

747 

750 

Sawri (Daincha) 

680 

610 

M0 

650 

910 

920 

755 

720 

No manure 

450 

| 433 

i 

500 

440 

640 

560 

530 j 

517 

(2) San 

490 

i 460 

880 

840 

700 

810 

690 

703 

Sawri 

500 

500 

690 

640 

800 

910 

617 

683 

No manure 

560 

370 

M0 

i 

640 

470 

450 

460 

487 

' 


Average of sail over no manure ... 223 lb. grain 

,, sawn ,, ... 203 
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The results of two years prove daincha to be a little more satisfactory 
than sari. In 1912-13 the monsoon was late and sawri was only some 5 inches 
high at the time of inversion. In the other, rather wetter, years the san 
suffered more from water-logging. Inversion and transplanting at a later 
date do not appear to add to the outturn; though as a consequence of delay, 
a slightly bigger crop may be inverted, yet the late transplantation probably 
affects the tillering of the paddy. The writer ventures to suggest that a better 
method, where irrigation is available in the hot weather (which is not com¬ 
monly the case in the Central Provinces), is to start the green crop a fort¬ 
night or so before the general break of the monsoon. San once established 
is capable of standing more water. 

San has also been used over all the manurial paddy series on the farm to 
raise the fertility of the unmauured plot without altering its relative fertility 
in the series. 

There has been a general improvement over the series, but the relative 
values of the manures applied in the scries do not appear to have been 
maintained : in live out of six plots in which bone dust has been applied with 
artificial, the effect ol the combination has been extraordinary. This is in 
line with Hopkin’s system of maintaining soil fertility and Meggitt’s note to 
the Board of Agriculture in 1911. 

The following figures to illustrate the point are taken from the Raipur 
Farm Report, 1912-13 :— 

Series transplanted paddy without irrigation. 



Before green- 
manuring. 

j 

After green- j 
manuring. 

Average in¬ 
creased yields 
of phosphate 
plots due to 
green manure. 

\veragc yield of plots to which 

lb. 

lb. 

lb. 

phosphate was applied 

1,490 

2,043 

— 

Average yield of plots to which 


i 

i 

i 

l 

no phosphate was applied -i 

1,346 

1 

1,412 

I _ 

Average increase due to phosphate; 

144 

631 

487 
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1912-13. 

Series irrigated transplanted rice* 


1 



Average in- 

|Before green- 

After green- 

creased yields 
of phosphate 

! 

manuring. | 

manuring. 

plots due to 

i 


green manure. 

i 

lb. 

1b. 

lb. 

Average yield of plots to which 




phosphate was applied 

1,199 

1 

1,773 ! 

j 

— 

Average yield of plots to which ! 




no phosphate was applied 

1,067 

1,277 i 

— 

Increase due to phosphate 

132 

496 ; 

564 

1913-14. 



Series of transplanted paddy without irrigation 

on different plots from those 

used 1912-13. 





! 

j Average in- 




[creased yield 


Before green- 

1 After green- 

jof phosphate 


j manuring. 

manuring. 

iplots due to 




, green 



! 

! manuring. 


! lb. 

lb. 

; lb. 

Average yield of plots to which 



1 

phosphate was applied 

1,504 

1.605 


Average yield of plots to which 




no phosphate was applied ... 

! 1,386 

1.2S1 

— 

Increase due to phosphate 

i 

1 

522 

i 

204 

The only artificial manure in the lest of the 

scries which l 

kis apparently 

been affected by the presence of the green manure and has reacted on the 

paddy is calcium cyanamide. 




1 


1 

! 

! Increased 


Before green- 

j After green- 

| yield due to 


manuring. 

I manuring. 

green- 

: 

1 

j ! 

manuring. 


lb. 

i lb. 

lb. 

Average of 3 plots dressed 




with calcium cyanamide 

1,005 

1.240 

235 


Generally speaking, green-manuring pays in paddy cropping and can be 
recommended for practice. Probably the results are enhanced if the sowing 
of the green crop can be done before the monsoon and if the green-manuring 
treatment is accompanied by the use of phosphates, which in the opinion of 
the writer are best applied at the time of sowing the green-manure crop.— 

Agricultural Journal of India. 
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TOBACCO. 


INFLUENCE OF SOIL ON TOBACCO 
IN JAVA. 

N. H. COHEN. 

The writer made chemical and mechanical analyses (the latter according to 
E. C. Julius Mohr’s method—cf. O. deVries : Mkdkdfkling van hut Pkoef- 
station voor Tabak No. 1) — of samples of twenty tobacco soils in the island of 
Java. The samples were taken to a depth of 9 inches for the surface soil, and 
from 9 to 15 inches for the subsoil; the following determinations were made : 
potash soluble m 25 per cent, hydrochloric acid ; phosphoric acid ; lime (sur¬ 
face soil only); phosphoric acid soluble in 2 per cent, citric acid ; lime soluble 
in 10 per cent, ammonium chloride. Determinations for the tobacco in¬ 
cluded : ash, potash, phosphoric acid, lime, magnesia and chlorine ; in addi¬ 
tion, the exact colour of the ash was determined by a scale of 10 shades of 
grey obtained bv mixing 5, 10. etc., up to 50 per cent, of animal charcoal with 
calcium carbonate. 

The results obtained are summarised as follows :— 

1. The citric-soluble phosphoric acid decreases as the soil becomes 
heavier and more disintegrated. 

2. The content of so-called “available” lime in the various soils is pro¬ 
portional to the amount of the “very tine'’ fraction of the soil. 

3. The proportion between the lime soluble in 25 per cent, hydrochloric 
acid and the amount of “available” lime is in inverse ratio to the amount of 
“very line” soil and approaches unity. 

4. There is no connection between the amounts of potash present in 
the tobacco and the soil respectively- 

5. There seems to be some relation between the amount of phosphoric 
acid in the tobacco and in the soil; heavy soils poor in citric-soluble phos¬ 
phoric acid produce a tobacco with a lower phosphate content than tobaccos 
grown on light soils. 

6. There is a certain connection between “available” lime in the soil 
and the lime content of the tobacco. 

7. In the case of the tobacco, no connection could be established 
between chlorine and potash contents and combustibility. 

8. On the other hand, some connection exists between the lime content 
and the colour of the ash ; the higher the lime content, the lighter the colour 
of the ash. 

9. There is no certain connection between the amount of magnesia 
present in tobacco and the colour of the ash.— Bull, of the Int. Inst 
of Agric. 
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TOBACCO GROWING IN CEYLON. 

The expert planter and carer appointed by the Ceylon Government to 
carry out the experimental cultivation of tobacco seems, alter a year’s work, 
to have produced a cigarette which the Governor of Ceylon describes as 
quite a good smoke” and a coarse cut pipe tobacco of a quality good enough 
to guarantee a ready sale. The cigarettes can be m irketed at Rs. 2 a hundred, 
and altogether there seems to be ground for optimism in icgard to the future 
of the “weed” in Ceylon. It may never become a staple, but the disturbance 
of the output of the Kavala district in Macedonia as a result of the existing 
and recent wars would seem to indicate the present as a golden opportunity 
for the Ceylon product to establish itself. If the cultivators are as successful 
as the Government expert has been, they would iiiicl a big market at their 
doors in India, and the fact that no “Turkish” tobacco is manufactured 
nearer Colombo than Cairo would seem to indicate another possible market 
east of India if not also westward up the Gulf, along the Shatt-el-Arab, and 
in South Africa.— The Indian Agriculturist. 


RESEARCHES ON THE CURING OF 
TOBACCO IN JAVA. 

Experiments were carried out in a drier of somewhat primitive con¬ 
struction heated by a wood stove and :eratcd by a horizontal electric fan. In 
spite of the provisional plant, it has been shown that it the temperature and 
moisture are well regulated in the interior of the drier, the curing proceeds 
normally and the flexibility of the leal is maintained to the end ; the chiel 
condition of success appeared to be the hermetic closing ol the drying-shed. 
It was found that the aii could be kept moist by passing it through a series 
ol pieces of sufficiently thick cloth continually steeped in water; sprayers 
gave no results. The experiments will be repeated in a more scientific 
manner to discover whether it is possible to regulate the processes of tobacco 
curing. 

Previous experiments on the influence of diilerently coloured light and 
of darkness upon the development of tobacco leaves, published by the writer 
(H. Jensen) in 1903, showed that plants placed in darkness and exposed to 
green or blue light begin alter a time to suiter from lack of assimilation, while 
the function of respiration is less affected. It was, therefore, to be expected 
that during the first period of curing (while assimilation and respiration are still 
going on in the detached leaf), light would have some effect upon the process, 
and consequently upon the product, and that during the second period (while 
the leaf is changing colour) light might also play an important part in the 
little-known alterations that take place. Very careful experiments, however, 
made both in an ordinary drier and in the laboratory, have revealed no 
difference in quality or colour between leaves dried in darkness and those 
dried in daylight or green light. It therefore seems unnecessary to illumine 
the drying apparatus with green light or to keep it in the dark as is nearly 
always done.— Bulletin of the Int. Inst, of Agric. 



[December, lQlS. 


38 8 


SUGAR. 


THE SUGAR QUESTION IN MYSORE. 


ALFRED CHATTERTON. 


The Mysore State is one of the Provinces of India which produces more 
sugar than is consumed locally and consequently in normal years the exports 
are in excess of the imports. During the last 14 years the excess value of 
exports over imports amounts to 1057 lakhs of rupees as shown by the 
following table:— 


Years. Exports. 

j Sugar 45’5 lakhs 

1901 15 j j a gg er y . in( j Molasses 238 7 

Total ... 284*2 lakhs 


Imports. 
87*9 lakhs 
90*6 

178*5 lakhs 


From this statement it will be seen that the imports of reiined sugar exceed 
the exports whilst the exports of unrefined sugar and jaggery greatly exceed the 
imports. Since the closing down of the Refinery at Goribidnur, sugar is not 
made in the State, and the whole of the cane crop is converted into jaggery. 
Every year a considerable quantity of molasses is imported chiefly from Java for 
the manufacture of Arrack at the Government distillery. Previous to the 
outbreak of War in August last year, the price of jaggery averaged about 
Rs. 1 -8-0 per maund of 25 pounds. At the time of writing, it ranges from 
Rs. 3-8-0 to Rs. 4 per maund in the Bangalore bazaar ; that is to say, it is 
about 2*> times the price at which it stood fifteen months ago. In con¬ 
sequence of this enhancement of the price, the cultivation of sugar-cane has 
been greatly stimulated and the area under cultivation this year is much 
larger than usual. Further, the season so far has been a favourable one and 
there is every prospect of a bumper crop being realised at the beginning of 
next year. It is hardly probable that prices will be maintained at their 
present level, but it is a practical ceitainty that they will be very high and 
the sugar-cane growers in this State should realise large profits. 

From the statistics of sea-borne trade published by the Government of 
India, I have extracted the following table showing the value of the imports 
of sugar into India for the last four years and the average price per hundred¬ 
weight at the place of importation for what is known as “Sugar, 16 Dutch 
standard and above.” 


Year. 

Value. 

Price per Cut. 

1911-12 

16'94 crores 

lTlO rupees 

1912-13 

1428 .. 

1011 

1913-14 

14'96 .. 

8'92 

1914-15 

10'53 .. 

11*43 „ 


The figures for 1914-15 are also given separately from April to July 
under peace conditions and from August to March when War prevailed. 
Finally the figures for the first six months of 1915-16 are also given and 
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those for August and September separately. 

Value. 


April-July 1914 ... 2*45 crores 

August 1914- ) 

March 1915 j 808 - 

April-Septeinber 1915 ... 7*59 

August 1915 ... 2*58 

September 1915 ... F53 


Price per Cwt. 
8*83 rupees 

12*57 .. 

15*52 .. 

15*44 

15*6 


For many years the imports of sugar into India have been steadily 
increasing and reached the maximum value of 14*96 crores in 1913-14 when 
the average price io~ sugar was 8*92 rupees per hundred-weight. During 
the first four months of 1914-15 the imports of sugar were valued at 2*53 
crores of rupees and the average price was 8*83 per cwt. Du: ng the 
remaining eight months of the year under War conditions the impoits were 
valued at 8 08 crores of rupees and the average price rose to 12 57 rupees 
per cwt. During the first six months of the current year, that is from April 
to the end of September the imports were valued at 7*59 crores of rupees 
and the average price was 15*52 rupees per cwt. The recent heavy ship¬ 
ments and the enhanced price combined with the very high local rates for 
jaggery suggest the conclusion that owing to the short crops of last year and 
the serious decrease in the weight of sugar imported, the stocks in the 
country are much below their usual level. It is noteworthy that, whilst the 
price of imported sugar has risen by 75 per cent., the value of jaggery has, 
at any rate locally, risen by nearly 150 per cent., so that at the present 
moment, the rates for jaggery and sugar are practically the same. 


It has been necessary to enter into these statistical details to exhibit 
clearly the favourable, position in which the sugai cane growers in India are 
now placed. For many years past it has been asserted that sugar growing 
in India was doomed to extinction unless adequate measures were taken to 
protect it against foreign competition. 4'he effect of the War is to give the 
sugar-cane grower of India an extraordinary measure of protection and it 
behoves those who ask for a protecti\c tariff to stimulate the growth of the 
industrialism in India, to show what can be done now that circumstances 
have so far favoured the sugar industry as to afford it a measure of protection 
equivalent to the imposition of an ad ralcn in duty of more than 50 per cent. 
As an excuse for doing nothing it will doubtless be alleged that the measure of 
protection now obtained is a very uncertain quantity and will be enjoyed for 
a very uncertain time. The idea of “making hay while the sun shines” is 
not congenial to the somewhat pessimistic temperament of the people of this 
country and the golden opportunity for putting new life into the Indian sugar 
industry will be lost unless energetic action is taken by those who are 
entrusted with the duty of developing the agricultural and industrial resources 
of the country. 


During the last three years in Mysore, in the Department of Industries 
and Commerce we have been carrying on experiments to discover practical 
methods of improving the manufacture of jaggery whilst simultaneously in 
the Agricultural Department much has been done to encourage better method 
of cultivating .sugar-cane, chiefly in the direction of more intensive cultivation 
by the use of suitable manures. The time has now come when we ought to 
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reap the reward of our labours and an extremely energetic policy should be 
pursued with a view to enabling the ryots, who grow sugar-cane, to avail 
themselves of the results of the work which has been accomplished. There 
are two main things to be done :— 

(1 ) The ryot should manure his sugar-cane very much more heavily than 
he has hitherto been accustomed to do. 

(2) The sugar-cane crop when it is ripe should be crushed in power- 
driven mills so as to avoid the heavy loss due to imperfect and delayed crush¬ 
ing of cane which always occurs when a heavy crop has to be dealt with. 

Two cardinal facts stand out as the result of recent work: The first is 
that the average sugar-cane crop can be more than doubled by the liberal use 
of manure and that the enhanced value of the crop is greatly in excess of the 
cost of the manure. The second, that the milling of sugar-cane and its manu¬ 
facture into jaggery by country methods is a very heavy burden on the ryots 
and that, in consequence, it is done badly. 

In this article I do not propose to go over the ground which has been 
covered in the Bulletins on Jaggery Manufacture which have been issued by 
the Industries and Commerce Committee and by the Agricultural Research 
Institute, Pusa. It must now suffice to state that as a result of our experi¬ 
mental work, we have evolved a system of manufacturing jaggery in small 
power-driven mills, the use of which will enable the sugar-cane growers to 
obtain 30 per cent, more from their cultivation than they have hitherto done. 
It may I think be assumed that in the Mysore State the ryots have now arrived 
id a point at which they recognise the value of the work done in the Depart¬ 
ment of Agriculture and Industries; but unfortunately owing to lack of capital 
they are not in a position to carry out the reforms which would so greatly 
enhance their profits. It is here that a paternal government should intervene 
and provide facilities for financing the ryots. To some extent this is being 
clone by the Mysore Durbar and doubtless, as time goes on and experience 
accumulates, the scale of operations will be increased. Ordinarily, it is desir¬ 
able to let things develop naturally, but in time of war exceptional conditions 
prevail and more energetic measures are justiliable than would be the case 
under normal circumstances. Already the Agricultural Department has, on a 
tentative scale, established manure depots chielly for the sale of oil-cake and 
the same is disposed of to the ryots on credit, the cost to be paid when the 
crop is put on the market. There is practically no financial risk to Govern¬ 
ment and the price at which manure is sold can be sotixecl that the working 
of the Depots will involve no loss. All that is necessary is to extend the scale 
of operations, and the only real difficulty in doing this will be to secure at 
comparatively short notice sufficient stocks of oil-cake. Here every transac¬ 
tion will be with individual ryots and there should be no more trouble in col¬ 
lecting outstandings than there is in collecting the ordinary land revenue. 

The introduction of power mills is not quite such an easy matter except 
when individuals are willing to set up a complete plant themselves. In such 
cases, the machinery may either be furnished by Government on the Hire 
Purchase System or Taccavi loans may be granted to defray the cost. In all 
other instances it will be necessary for a number of ryots to combine to set 
up a power-driven mill and the simplest procedure is for them to form them¬ 
selves into a Co-operative Society with limited liability. Their joint credit is 
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then good enough to enable the Durbar to advance the money necessary to 
establish the plant. To deal with from 20 to 30 tons of cane a day, or with 
about 100 acres of fairly good cultivation in a season, the capital outlay will 
be about Rs. 12,000 and the gross value of the jaggery turned out about 
Rs. 60,000. By indigenous methods of milling the ryots are hardly likely to 
realise more than Rs. 45,000, so that in a single season at the present abnormal 
prices and after allowing for working expenses the capital outlay on an instal¬ 
lation will be almost entirely recovered. Obviously, then, it i.s desirable that 
where there is a sufficient area of sugarcane, Co-operative Societies should be 
started to take advantage of the terms offered. 

There are at the present time in the Mysore State ten sugar-cane crush¬ 
ing plants driven by gas or oil engines, and it is anticipated that about ten 
more will be started during the next few months so as to be in time to deal 
with tin* crops of the present season: that is to say, we may expect shortly to 
have 20 installations at work to mill by modern methods the cane gr'wvn on 
between two and three thousand acres. The area of sugar-cane grown in the 
State will probably be nearly 50,000 acres this year. A good deal of this, 
probably one half, is grown on small isolated patches insufficient in extent to 
justily the establishment of power-driven plants. Allowing for this, there still 
remains an area from 10 to 15 times greater than that which will come under 
the mills already established shortly; that is to say, instead of 20 mills we 
ought to have 200, and to set up these would involve an expenditure of about 
25 lakhs of rupees. This is not a large amount considering that the cane crop 
of the next season will probably be worth considerably more than a crore of 
rupees. 

For convenience in stating my argument, I have referred only to power- 
driven installations capable of dealing with 20 to 30 tons of cane a day and 
costing on an average about Rs. 12,000 each ; but smaller installations than 
this are possible and it is a practical proposition to put in plants of about one- 
third the capacity at about one-third the cost. In fact, ultimately, more n! 
these small mills are likely to be established than of the larger plants as there 
are but a comparatively small number of tracts in which sugar-cane cultiva¬ 
tion is so concentrated that it would be possible to secure a total area of 100 
acres within a reasonable working distance ol a central mill. In the South of 
India, there are very few ryots who can be called “ cane growers” though 
there are many who grow a small patch ot cane- The crop is a profitable one 
but it is exposed to risks and requires capital. When power driven mills 
supersede the present iron mills worked bv bullocks to the same extent that 
these mills have displaced the indigenous wooden mills, sugar-cane cultiva¬ 
tion is likely to be more concentrated. 

The area under cane in India is large enough to provide the w hole sugar 
requirements of the country, yet because the methods ol cultivation pursued 
are primitive and the machinery employed in crushing is inefficient, it is 
necessary to spend 15 crores of rupees a year in procuring a supplementary 
supply. This supply amounts to roughly one-third of the Indian crop. In 
normal years that crop is worth probably 40 crores of rupees—the next 
season’s crop is likely to be worth double that sum. That is to say the people 
of India will have to pay something like -10 crores extra for their sugar or go 
without. The money will remain in the aountry, and it is a pity that the cane 
growers cannot be made subject to a special war tax and halt their abnormal 
profits devoted to the improvement of the sugar industry in India— Mysore 
Economic Journal. 
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SOILS AND MANURES. 

-—- 

NOTE ON THE POTASH CONTENT OF 

CEYLON SOILS AND ITS LIBERATION 

FROM ITS INSOLUBLE COMBINATIONS. 

The potash in Ceylon soils ranges between 0*9 and 2 0 per cent., the 
latter being unusually high. It has been derived from the decomposition of 
the felspar and mica of the gneiss and other metamorphic rocks comprising 
the mass of the hill districts of Ceylon. 

The composition of these rocks varies largely, but two distinct types of 
gneiss rock are well known, light and dark coloured, and generally tea grows 
more freely in soils derived from the latter. Cockran published three or four 
analyses of typical Ceylon rocks and the chief ingredients are as follows:— 



Light coloured 

Dark coloured 

Ferruginous 

Ceylon 


gneiss rock. 

gneiss rock. 

gneiss. 

Orthoclase 

Lime 

L 2 

9*5 

1*5 

*5 

Magnesia 

*2 

75 

5 

17 

Potash 

78 

*8 

1*5 

6*7 

Phosphoric Acid ’2 

5 

*4 

0*5 


The dark coloured gneiss, amongst which tea does so well, is rich in lime 
but poor in potash, while the light coloured rock is poor in lime and fairly 
rich in potash. Further variation is seen in the ferruginous gneiss and ortho- 
clase felspar, the latter being particularly rich in potash. 

The soils resulting from these rocks—and for the most part Ceylon soils 
generally are formed from the decomposition of the rocks in situ—naturally 
vary in their mineral composition and some are lich and some poor in potash. 

Even when the rocks have disintegrated, the potash is for the most part 
still insoluble in the soil fragments as silicates and hydrated silicates or 
zeolites, but it can be attacked by the roots of plants, and gradual weathering 
liberates small quantities annually for the crops. 

The application of quicklime to the soil assists in this liberation, but for 
tea particularly too much lime is inadvisable, though for rubber more can be 
applied especially to swampy and sour soils. 

In most tea estates cultivation by forking, burying primings, etc., has now 
been carried on for several years together with manurial applications contain- 
ng far more potash and phosphoric acid than is removed by the sale of the 
produce. The cultivation has also assisted in breaking down the insoluble 
silicates and liberating some of the potash for the use of the tea so that in all 
probability there is ample potash at the disposal of the bushes for some time 
to come. 

From experiments conducted with tea and to a less extent with rubber, 
the indications are that potash has not the importance usually ascribed to it, 
and which it has no doubt partly gained from the constant advertisement given 
to it by the German Potash Syndicate, whose business was to sell potash. 
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Taking an average potash content in the finer portion of Ceylon soil at 
about 0*150 per cent., or say 0 075 per cent., on the whole soil, this represent* 
roughly 5,250 lb. of potash per acre in the top 2 feet of soil. At least one- 
tenth of this is fairly available in a well cultivated soil, or 525 lb. of potash ; 
so that given sufficient nitrogen and phosphoric acid, and a little lime to promote 
nitrification of the large amount of green manure loppings and leaf tea 
primings now being constantly returned to the soil, potash may well be 
temporarily omitted from mixtures without much fear of loss of crop or 
deterioration of the wood of the bushes. 

The amount of potash removed from the soil by 1,000 lb. of tea is about 
21 lb. and the amount of potash returned to the soil from a two-yearly prun¬ 
ing of good jit bushes is about 48 lb , besides 102 lb. of lime, i.e. provided 
the primings are forked in or buried and the wood is not removed. 

With regard to the application of lime to tea to liberate potash or for 
other purpose, the manurial experiments at Portswood and Dessfoid show 
clearly that while so much as 1,000 lb. per acre (half quick-lime and half 
ground lime) did harm to the bushes and reduced crop, 500 lb. per acre of the 
same mixture applied for several consecutive years did good, the increased crop 
being almost equal to ati application of 750 lb. per acre of ordinary mixture 
and costing only about one-third of the latter. There is an impression that 
one of the effects of the comparatively large applications of potash salts in 
recent years has been to increase the proportion of red stalk and fibre in the 
finished tea. It is quite possible, and the omission of potash from mixtures 
for a year or two should help to prow the point. 

It should be remembered that the effect of applying potash salts such as 
Kainit, Muriate and Sulphate of Potash is not confined to supplying so many 
pounds of potash to the soil, as they often have a harmful chemical effect 
especially if dilute solutions of these salts come in contact with carbonate of 
lime. Dr. Yoklckkr as long ago as 1894, showed that under such conditions 
the alkaline carbonate of potash was produced, which injured the physical 
character of the soil by causing dellocculation of the clayey particles, 'l'he 
remedy is always to include superphosphate of lime in such mixtures. 

There is little risk of potash salts being washed out of the soil, as under 
ordinary conditions there is an interchange of bases in the zeolites of the clay ; 
potash combining in the zeolite and becoming insoluble and an equivalent 
amount of other bases such as lime, magnesia and soda being liberated to 
combine with the acid of the potash salt, which is then more or less washed 
out of the soil- At Rothamsted it was shown that carbonate of lime was being 
washed out of the soil at the rate of 900 to 1000 lb. per acre per annum. 

M. KELWAY HAMPER. 


PHOSPHATIC MANURES. 

R. E. ALEXANDER. 

Experiments on manuring have demonstrated one peculiarity at least in 
Australasian soils, and that is the fact that all crops respond to a dressing of 
phosphates. This fact may be taken as an indication that the average 
Australasian soil is deficient in available phosphates, A manure for any crop, 
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therefore, should have phosphates for its basis. Phosphates may be 
got from two or three sources, and, depending on the source, may be 
divided up into at least two classes:—Manures containing available or soluble 
phosphates, and those manures containing slow acting or insoluble phosphates. 
There might be an intermediate class containing reverted phosphates, i. e., 
phosphates which have been soluble and quickly become soluble in the soil. 
Then again, phosphatic manures might be divided into acid, non-acid and 
neutral manures. 

The term soluble phosphates implies that the phosphates are soluble in 
water, and can be obtained by the plant at once. 

Reverted phosphates have lost their solubility, but as a rule are quickly 
changed in the soil and soon become available. 

Insoluble phosphates are insoluble in water, and may only change slowly. 

Acid phosphates are those which give an acid re-action under the chemical 

test. 

Non-acids are those distinctly non-acid, and neutral are those that are 
neutral to the test. 

The chief source of soluble phosphates in New Zealand is superphosphate, 
which is obtained by acting on mineral phosphate with sulphuric acid. It is 
an acid manure, therefore, and the percentage of phosphates varies in propor¬ 
tion to the purity of the original mineral phosphates. The terms high and 
low grade are used in regard to superphosphate. A low grade super contains 
less than 3 % phosphates, and besides this, the impurities may be objectionable ; 
it is not, therefore, as valuable lb. for lb. of phosphates as a high grade, which 
may contain up to 40 and 4J % phosphates, with little or no impurities. In 
a high grade super, most phosphate is obtained per ton, and where carriage is 
an important item, it is better to get the highest grade and so save carriage. 
Values of the different grades are easily estimated; ii 40% super costs £4 10s., 
then 36 % super is worth £4 Is., and 30 % super £3 7s. (hi. but if there is 
carriage to put on to this, the high grade becomes the cheapest, as it costs no 
more per ton to carry than the low grade. All the phosphates, in a mineral 
phosphate, are not acted on in the process of manufacture,—sometimes, 
whether by accident or design, too large a percentage is acted on and the 
resultant superphosphate is a pasty, sticky mass. A farmer has no means at 
his disposal of drying ihis pasty or damp super and so he would be wise not 
to buy it. Damp super, as a rule, contains free acid, and is very severe on the 
manure drill. The continuous use of super tends to make lands acid or sour, 
especially on our Canterbury lands, where lime is present in a very limited 
quantity. None of our farm crops thrive well on acid lands ; where super is 
used constantlv, liming occasionally would be necessary, or at least where 
possible use of the non-acid phosphatic manures. The analysis of super is 
sometimes given as a percentage of phosphoric acid equal to triadic phosphate. 
This is practically the same as stating that two sixpences equal one shilling, 
and ar it is easier to compare values as phosphates, the phosphoric acid can 
be reduced to phosphates by multiplying by 2 2, or to be exact, 2’18; thus a 
super guaranteed to contain 18 % phosphoric acid, contains 39’3 phosphates. 

Animal refuse and bones all contain insoluble phosphates which are slow 
acting (bones from 40 to 50 %). These manures are neutral in their chemical 
action, but develop a certain degree of acidity or sourness as they break up or 
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decay in the soil, so that a change to non-acid manures where possible or a 
liming would be necessary, where animal manures have been continuously 
used. 

Basic superphosphate or basic super is made by mixing superphosphate, 
that has had the highest possible proportion of its phosphates rendered soluble 
with lime, which acts as a drier, and so the mixture is as a rule in a very good 
condition tor sowing. The phosphates in basic super are either reverted or 
insoluble, but soon become soluble in the soil. There is also, in basic super, 
about one-third of its weight of lime, which can function as lime in the soil. 
It is therefore anon-acid manure, but slower actingthan ordinary super. An 
application of basic super to autumn or early sown crops would reduce the 
acidity in the soil. It might be used to advantage in place of super to such 
crops. 

Basic slag is a bve-product in the manufacture of steel from pho.-phatic 
iron ores. The blast furnaces into which the ore is run in the final process of 
smelting are lined with lime, and lime is introduced with the molten ore. At a 
very high temperature the phosphates, which would render the iron useless, 
unite with the lime, forming basic slag, which is run into the slag pits as the 
ore is run into the moulds. This basic slag is ground to a very fine state of 
division and sold as a manure. Some iron ores contain no phosphates, and 
the slag from such ores would be useless. Other ores again contain a very 
small percentage of phosphates and so produce low grade slags, which are 
objectionable for two reasons, namely for their high percentage of impurities, 
and for their insolubility. High-grade slags containing from 30 to 40% 
phosphates (if the analysis of a slag is given as so much phosphoric anhydride 
or phosphoric acid, the equivalent phosphates can easily be calculated by 
multiplying the phosphoric anhydride or acid by the factor 2M8 already given) 
are the most desirable from a farmer’s point of \iow; they contain less im¬ 
purities (the impurities in slag, especially low-grade slags, are more or less 
injurious) and are as a rule more soluble. 

When purchasing basic slag it is essential to attend to the following points 
and get a written guarantee: (1) Percentage of phosphates. Some slags are 
worthless and extensive frauds have been perpetrated on farmers by unscru¬ 
pulous individuals selling them such slags. A guarantee of the percentage of 
phosphates should always be insisted on. It is easy to compare prices of the 
different grades by methods already given for super. (2) Insist on getting 
guarantee of fineness. Slag has been formed in the blast furnace at a very 
high temperature and unless it is very finely ground it is useless to the fanner. 
The guarantee should be, that at least 85 % will pass through a sieve with 
10,000 holes per square inch—this is generally given as fineness, 85 %. (3) 

The analysis of a slag should also state the solubility of the phosphates in a 
2 % solution of citric acid, and a good slag will have a solubility of from 80 % 
to 90 %. Since 1906 this test has been insisted on by the English Board of 
Agriculture, and at least one experimenter asserts that slag, with such a solu¬ 
bility is as quick-acting on certain soils, as super. It is also essential to see 
that slag is absolutely dry and it must be kept drv or its fineness will be des¬ 
troyed. (The Boards of Agriculture have adopted the Wagner test, i.e., the 
percentage of phosphates soluble in 2 % solution of citric acid in a given time, 
namely half-an-hour). 
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The best results are obtained from slag on boggy land and heavy land 
deficient in lime. The results on light shingly land are very doubtful. When 
top-dressing lands with slag, it is not advisable to apply slag if the lands are 
sodden or if there are pools of water lying about; but on the other hand, 
poor results are often obtained from slag in a dry season. The explanation is 
that there is not sufficient moisture in the soil to render the slag soluble. It 
is generally recommended that slag should be sown in the Autumn or early 
Spring. If sown in the late Spring, it should be well worked into the ground, 
the object being to get it either washed into the soil or into intimate contact 
with the soil, so that it may be acted on. 

This question is often asked, “ Which is the most valuable, slag or super ?” 
Formerly, soluble phosphates in super were considered to be 1 1 times as valu¬ 
able as insoluble phosphates in slag, and many people value them still on this 
basis, but this is leaving all consideration except water solubility out of the 
question. When we want to grow a crop there are other considerations be¬ 
sides the availability of the plant food, one of them being the acidity or non- 
aciditv of the soil. If the soil is in the least degree acid or sour hind all rich 
soils have a tendency to gel sour unless there is a plentiful supply of lime in 
them, or lime is frequently applied), the comparison between the phosphatic 
contents of superphosphate and the slag do not apply when considering a 
manure for such a soil. Basic slag or basic super would be the most suitable 
manure, irrespective of the fact that the phosphates in them might cost nearly 
as much as superphosphate. The question a farmer has to consider is, which of 
the phosphatic manures will suit his land the best, and not altogether, which 
is the cheapest per lb., of phosphates. At the present time in England, there 
is a controversy going on which is described l>v someone as the “ Battle of 
the Phosphates,” and quite a number of reliable experiments have been quoted, 
showing that even to Spring crops as good returns have been produced from 
the application of basic slag as superphosphate, and the well-known “Cockle- 
park Grass Experiments” have also shown slag to be equal, lb. foi lb., to 
superphosphate. I do not mean to say that these experiments prove that slag 
is as good as super, but they are indications that, in some lands, it is not so 
much a question of the solubility of the phosphates as whether the manure 
will decrease or increase the sourness of the soil. I have already pointed out 
that super increases the sourness, and slag decreases it. Just lately, I have 
been asked should slag and super be mixed? 1 assume the object was to get 
rid of the acidity in the super. Xo loss of phosphates can take place from 
such a mixture, but then the soluble phosphates in the super are reverted. It 
should also be remembered that heat will be generated when the mixture is 
made, and mixing must be done some time before the manure is required for 
use. I cannot see anything to be gained by making the mixture, as basic super 
in which is a mixture of superphosphate and lime, can easily be obtained in 
New Zealand. 

Another question I am often asked is “Which contains the most phos¬ 
phates, 40 % slag or 40 % super?’’ They both contain the same and there 
can be no difficulty in comparing slag, super or basic super, so far as the 
phosphatic content is concerned, the only difference being that the phos¬ 
phates have not the same solubility.— -Canterbury Agricultural College 
Magazine. 
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CAUSTIC LIME AND LIMESTONE. 

Caustic lime produces more rapid decay and therefore a quicker circula¬ 
tion of food stuffs in the soil. It destroys soil pests and neutralises acidity- 

Limc to a humus soil accelerates consumption of oxygen and production 
of carbon dioxide; it also facilitates conversion of unavailable nitrogen to am¬ 
monia, but inhibits the production of nitrates (Boussingault). Lime neutralises 
soil acidity, breaks down some oiganic compounds and increases the amount 
of compounds easily resolved into ammonia or capable of serving as food for 
bacteria. Limestone neutralises acidity but does not decompose complex 
organic residues. 

Lime increases the number of organisms in soil by the more favour¬ 
able reaction induced. 0 10 per cent, of lime to soil temporarily increases 
the numbers of bacteria. Observers have noted favourable f fleet of lime 
on production of nitrates, also on increasing the availability of bones, 
dried blood, cotton seed meal and other organic icsitlues. Field soils 
that have been limed are shown to have an inci eased amount of nitrate 
and available potash and phosphoric acid. The presence of lime in the 
soil is essential for the nitrogen fixing organism Azvlol tulcr. It increases the 
bio-chemical efficiency of bacteria and improves the soil conditions for peptone 
decomposition, nitrification and nitrogen fixation. Heavy applications of 
quicklime destroy certain classes of protozoa and nitrifying bacteria, but after 
an initial depression the total numbeis of bacteria were subsequently hugely 
increased and resulted in increased amounts of ammonia and in pot experiments 
of plant growth. 

M. KKLWAY BAM HER. 

THE SUPPLY OF MANURES. 

JAMES HENDRICK, B.Sc„ F.I C. 

It is probable that there will be sufficient supplies of nitrogenous manures. 
In normal times we export over thiee-fourths of our total production cf 
sulphate of ammonia. Such export will now be restricted, as this and other 
fertilisers can only be exported under license. Our total production of sul¬ 
phate of ammonia exceeds 400,000 tons per annum, so that there should be 
sufficient of this valuable fertiliser available to meet even greatly increased 
consumption. It is probable that the price will be a little higher than in pre¬ 
war times owing to the enhanced price of sulphuric acid, and the increased 
cost of labour and transport, but it is not likely that the price will be excessive. 

There should also be considerable supplies of nitrate of soda. Normally, 
the German market consumes many times as much of this substance as the 
British. The Belgians were also heavy consumers of nitrate. These great 
markets are now closed and practically unlimited supplies are nominally avail¬ 
able for the British market. Freights from Chile have, however, risen to an 
almost prohibitive level. Therefore, though there is plenty of nitrate avail¬ 
able in South America, it is probable that the price in this country will be 
high. At present the price of nitrogen per unit is much higher in nitrate of 
soda than in sulphate of ammonia. Great supplies of nitrate will of course 
be required for the explosives industry. 
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In addition to these two leading nitrogenous manures there will also be 
supplies of others, such as calcium cyanamide and nitrate of lime. There 
seems no reason to suppose that the supplies of these will be seriously re¬ 
stricted. At present, calcium cyanamide (nitrolim) is considerably the cheapest 
of the concentrated nitrogenous manures per unit of nitrogen. 

PHOSPHATIC MANURES. 

It seems probable that manufacturers will be able to obtain sufficient 
quantities of raw phosphates, though at greatly enhanced prices. For a time 
after the outbreak of war there was serious difficulty in obtaining supplies, 
as contractors for these and other materials almost everywhere took steps to 
get their contracts cancelled. Further, as the German market was the prin¬ 
cipal one for high-grade Florida phosphates, many of the mines closed down 
when this market was cut off. To a large extent, the difficulties seem now to 
have been adjusted, but the price of rock phosphates will be considerably 
raised owing to the great rise in freights. Thus, before the war the freight 
from Florida was \5s. to 20s. per ton. It is now 50s. to 60s. per ton, and it 
is difficult to get bottoms even at the.se rates. 

The cost of sulphuric acid will also be much increased owing to the rise 
in price of pyrites, the increased cost of labour and the great demand for acid 
for the manufacture of war materials. There seems also to be some uncer¬ 
tainty as to the supply of acid. The demand for Government purposes has 
not merely doubled or trebled, but has increased many fold, and it will con¬ 
tinue to increase with the increased production of munitions. Though active 
steps have been and arc being taken to increase the supply of acid, and many 
manufacturers think there will be a sufficient supply, there are elements of 
doubt and uncertainty in the problem. It is not impossible that there may 
be a shortage for the manufacture of superphosphates and of other dissolved 
manures. If so, there will be a more or less serious scarcity of superphos¬ 
phate. In any case the price of superphosphate will be greatly increased. If 
soluble phosphate is not scarce it will, at any rate, be dear. 

On the other hand, there should be large supplies of basic slag available. 
As in the case of sulphate of ammonia, part of the basic slag produced in this 
country is normally exported. Such exportation is, at present, largely re¬ 
stricted, as it is forbidden except under license. Our recent production of 
basic slag has been a little over -100,000 tons per annum, while our production 
of superphosphate exceeds 800,000 tons per annum, of which about one-tenth 
is exported. There are normally available for home consumption about 
750,000 tons of superphosphate in this country. The home consumption of 
basic slag on the other hand is about 250,000 tons per annum. These iigures 
show that if there is a really serious deficiency of superphosphate it cannot 
be met by the use of slag. Even if we use at home the whole of the slag at 
present exported from this country, it cannot do more than replace a fraction 
of the superphosphate at present consumed. 

Even if there is a serious deficiency of superphosphate owing to want of 
acid and labour, there is no reason why our soils should suffer from lack of 
phosphatic fertilisers so long as we can obtain supplies of raw mineral phos¬ 
phates. Finely-ground Tunis and Algerian phosphates (and to these may be 
added Egyptian phosphate, which are now also on the market in bulk) are far 
more valuable as manures than is generally realised. They can be used for 
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all purposes for which basic slag is employed, and will give, weight for weight, 
of phosphoric acid, only slightly inferior result. As they are cheaper per unit 
of phosphate, a greater weight of phosphate can he applied for the same 
money than in the case of slag, and still more than in the case of superphos¬ 
phate. Even apart from war exigencies, ground mineral phosphates deserve 
far more attention for direct application as manure than they receive. 

POTASSIC MANURES. 

As our chief supplies of potash manures are cut off, the most important 
question we have to consider is how we can maintain our crops without 
supplies of German potash salts. Various recommendations have been made 
as to obtaining potash from waste organic materials like hedge clippings, 
bracken, and waste timber, bark, twigs, and similar forestry by-products. All 
of these are useful, and where it is practicable to obtain ash from such 
materials they should not be neglected. No large supplies, however, need 
be looked for from these sources. A more hopeful source of potash supply 
is to be found in seaweed. Even in peace time a certain amount of seaweed 
has always been burnt in Scotland and Ireland, and the ash, or kelp, sold to 
chemical manufacturers, who extract potash compounds and iodine from it. 
The production of kelp is a poor, badly-organised industry, found only 
among the crofters of the Islands and West Coasts of Scotland and Ireland. 
It is difficult to revive this decayed industry, but the writer believes that 
under present conditions greatly increased supplies of potash might profit¬ 
ably be obtained from seaweed. 

Ik-fore leaving this subject it may, perhaps, be pointed out that the 
direct use of seaweed as manure is well worth the consideration of all farmers 
within reach of the coast. As potash has risen to about four times its pre¬ 
war price, seaweed is much more valuable per ton as manure than it was, 
and it is better worth while to incur some expenditure in saving and carting 
it to the land. 

An immense amount of potash is at present lost in liquid manure. It is not 
generally realised that liquid manure is far richer in potash than in any other 
manorial constituent. As a result of 35 analyses of liquid manure obtained 
from farms in the North-East of Scotland, the writer found that the percen¬ 
tage content of potash is. on the average, more than twice the percentage of 
nitrogen. There are, naturally, great variations in composition, and in ex¬ 
ceptional cases the nitrogen was higher than the potash, but in nearly all 
cases the potash was higher than the nitrogen and generally very much higher. 

Most of the potash in the food of stock is excreted in the urine, and the 
liquid which drains away from the dung heap is very rich in potash. If all 
the urine of stock, and all the liquid manure which drains away from the 
dung heaps were saved and used as manure, it would largely do away with 
the necessity for the use of special potash manures, and would also supply 
much nitrogen to the soil. With potash at its present high price, the waste 
of liquid manure is almost criminal. 

Liquid manure can be applied to the land in various ways. It may be 
soaked up in absorbent organic materials like peat moss, leaves, bracken, and 
other waste vegetable material, where such can be obtained, or it may be 
sprayed direct on the fields in the form of liquid. In any case it should be 
well distributed, Part of the prejudice which seems to exist against it in the 
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minds of farmers appears to have been caused by its excessive use on limited 
areas easy of access. Farmyard manuring itself will do harm if applied in 
excess to limited portions of land, and no farmer thinks of applying it only to 
a few spots which he can get at easily. 

Other methods which may be used to help the potash supply on certain 
soils are the use of soda salts, such as common salt, and nitrate of soda, and 
the use of lime. These manures are of use only on soils which naturally con¬ 
tain considerable supplies of potash locked up in insoluble forms. 

CALCAREOUS MANURES. 

There is no danger of the supply of lime being cut off owing to the war, 
but there is a danger that owing to scarcity of labour and difficulties of trans¬ 
port supplies may not easily be obtained when they are wanted, especially if 
farmers do not order early and leave as large a margin of time as possible 
for obtaining delivery. In many districts of the country lime, whether in the 
form of carbonate or of burnt lime, is far too little used. In order to increase 
our crops during this time of stringency and high prices, greatly increased 
amounts of carbonate of lime and of burnt lime should be used over large 
parts of the country.— Journal of the Board of Agriculture. 


HOUSE FLIES AND HORSE MANURE. 

A valuable account of a simple means of preventing manure heaps from 
becoming breeding grounds for flies is published by M. E. Roubard in 
Comptes Rendus (1915, 161, p. 325); see also Phakm. Journal, October 2, 
1915. M. Roubard points out that horse manure is the chief breeding 
ground of the house-fly, and that house-fly larvae are not found in the manure 
of cattle or pigs. The eggs are deposited in fresh stable manure which has 
stood not more than 24 hours. From each cubic metre of such a heap 
10,000 Hies may hatch, and this number may, under favourable conditions, 
rise to 35,000. Egg deposition occurs only in fresh stable litter, saturated 
with urine, and it may continue outside the day after its removal, but not 
longer; fermentation preventing further eggs from being laid. The addition 
of substances such as borax, which reduce fermentation, may allow of egg- 
laying for another day or so. The larvae hatch out from the eggs and work 
their way to the surface, leaving the central portion before fermentation be¬ 
comes vigorous. On or about the sixth day the larvae descend to the base 
of the heap, where they pupate. At this time the manure contains no more 
larvae, and no more eggs are deposited in it. Inasmuch as the centre of the 
heap, after the second day, reaches a temperature of 70° to 90° C., and inas¬ 
much as the larvae are very sensitive to heat, and also to the gases liberated 
during fermentation, it is easy to destroy them by burying the exterior portion 
in the middle of the heap. Experiments have shown that the house-fly larva 
is killed by an exposure of three minutes to a temperature of 51° C., and if it 
be subject both to this temperature and to the gases produced by fermenta¬ 
tion, it succumbs in one minute. When the manure heap is turned over the 
larvae which fall into the middle are killed instantly. To destroy the eggs, 
and so prevent the development of flies, all that is necessary is to bury the 
stable litter as removed in the centre of a fermenting dunghill instead of 
throwing it on4he top.—G ardeners 1 Chronicle. 
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CO-OPERATION. 


CO-OPERATION IN INDIA. 

SIR E. MACLAGAN’S REPORT. 

The report of the committee on co-operation in India was published at 
Simla on September 2nd. It is unanimous and covers 127 pages. The 
following is a summary of the recommendations-—We have in the first 
chapter of this report given a brief sketch of the origin and progress of 
co-operation in India, the passing of the Acts of 1904 and 1912, and the 
reasons for the constitution of our committee (paragraphs 1—7) with the 
establishment of central financing agencies. After the passing of the Act of 
1912 there arose a special class of difficulties in connection with the co¬ 
ordination and financial position of the various parts of the co-operative 
organisation; and our committee while authorised to examine any important 
aspects of the movement was intended mainly for the suggestion of measures 
to meet this class of difficulties. Of the 14,566 co-operative societies in 
existence in British India in 1914, no less than 13,715 were societies 
which had been started to provide agricultural credit and in dealing with 
the question before it the committee has in the main, confined its remarks 
to those societies which came under this category. Much excellent work 
has been done by societies established for urban credit, or for objects such 
as the purchase of instruments and seed, the production and sale of produce, 
the insurance of cattle and the like, and it is not improbable that the greatest 
developments of the future will be connected with this class of co-operation. 
In view, however, of the present preponderance in the number of agricultural 
credit societies, and the similarity of the general principles which guide all 
classes of co-operation, we have contented ourselves with a comparatively 
short examination of the non-credit and lion-agricultural credit aspects of 
the work and have dealt mainly with the institutions established for provid¬ 
ing agricultural credit. 

These institutions were first left, and we think, rightly left, to develop 
on independent lines in different parts of the country but the stage has now 
been reached at which further haphazard development can only be attended 
by complication and danger. In the forefront of these institutions are the 
primary credit societies themselves, 13,715 in number, and in some provinces 
attempts have been made to group those societies for financial purposes into 
guaranteeing or other unions. Above these societies and unions, balancing 
their funds and supplying them with capital, are some 189 central banks 
of various kinds, and above these again, performing in some degree for the 
central banks the same function that the latter do for societies, we find in 
five provinces a series of institutions which we have classed together as 
provincial banks. We have dealt with these three groups of institutions 
in the second, third and fourth chapters of our report, and in each case we 
have examined separately (a) their constitution and management; (b) the 
composition and employment of their capital; and (c) the manner in which 
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they are audited and supervised. We have enumerated the requirements 
which have, in our opinion, to he met in order that the primary societies may 
be truly co-operative in their institution. We have pointed out the extreme 
care which is necessary in the formation of new societies and have indicated 
the principles upon which a decision should he reached as regards the area 
and size of normal societies. We have further urged the extreme importance 
of systematically inculcating the main principle of co-operation both before 
and after the registration of a society, and have pointed out the increase in 
efficiency and financial stability that must result from such teaching. We 
have described the guaranteeing unions of societies which are found in 
Burma and elsewhere and have suggested their extension to other provinces, 
as an intermediary between the society and the central banks. 

CENTRAL BANKS. 

The central banks themselves are at present of three classes, according 
as their shareholders are entirely individuals, entirely societies, or partly 
individuals and partly societies: and, while advocating the disappearance ot 
the first class and the ultimate adoption of the second, we have held that for 
the present the third, or mixed, form of constitution offers the best advan¬ 
tages, if due provision is made for enabling the co-operative elements 
to secure once preponderating, and ultimately exclusive control. We 
consider that for each central bank a definite area, corresponding as far as 
possible with the administrative units, should be assigned, and we have 
calculated that the most economical size for a central bank is one that deals 
with not less than 200 in 250 societies. We hold that all credit societies 
(or, at any rate, all agricultural credit societies) within the area of a central 
bank should be shareholders in the bank, and should have no dealings with 
other financial bodies. To balance the excesses and deficiencies in the 
central banks and to supply them with funds, we would advocate the 
foundation at an early date of a co-operative institution at the head of each 
province which does not possess one. These institutions should, in our 
opinion, be composed, not of individual shareholders only, but should 
have a mixed constitution in which individuals and co-operative banks should 
both be represented, and in which provision should be made for enabling 
co-operative banks to obtain within a short time the control of the general 
meeting though not necessarily of the directorate. The constitution, in fact, 
of co-operative institutions at all stages should, in our opinion, be such as 
will ensure true co-operation, and such as will secure assistance from middle- 
class men of education, and, where possible from business experts, without 
endangering the ultimate object in view, which the concentration of the 
control in the hands of the co-operative institutions themselves. 

The capital of co-operative institutions is composed mainly of shares, 
deposits and loans, and the liability is usually unlimited in the case of 
primary societies, while it is always limited in the case of central or pro¬ 
vincial banks. We have described the different systems upon which shares 
are now taken in societies in certain provinces and, while indicating the 
circumstances under which we would advocate the introduction of a share 
system where it does not now exist, we have recommended no general 
change in this respect in the case of individual shareholders in central and 
provincial banks. We recommend that, as a general rule, there should be 
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one vote per man and no preference shares or reserve liability, while in the 
case of societies which hold shares we would make the holdings of the 
societies proportionate to their borrowings and permit of a portion only of 
their shares being paid up. 

DEPOSITS AND LOANS. 

For institutions of all grades the amount of dividend must, in our opinion, 
be limited and we have indicated the principles upon which the limit should 
be imposed. Deposits have hitherto constituted, except in the Punjab, a 
comparatively small portion of the capital of primary societies, and we think 
that so long as deposits in such societies arc of a local character every effort 
should be made to increase their amounts, all sums received in excess of the 
needs of the societies being duly forwarded to the control banks. The 
period of deposits accepted by co-operative institutions of all kinds should 
ordinarily be for as long as possible, but there are certain circumstances in 
which it would be legitimate to receive short-term or current or saving 
deposits. The class of depositors in primary societies differs somewhat from 
that depositing in central or provincial banks, and we have indicated the 
difference which this may entail in the arrangements for repayment. We 
have also stated our views regarding the circumstances in which central 
banks would be justified in attempting to raise money by debentures. Loans 
received by the provincial banks from presidcucv or joint-stock banks, and 
those received by central banks from presidency, joint-stock or provincial 
banks, are generally, though not always, in the form of cash credits, and we 
have pointed out the convenience, and at the same time the uncertainty 
attaching to this form of advance from banks outside the movement. The 
advances made by central banks to societies, on the other hand, are 
ordinarily in the form of a loan for a term, and we have described in some 
detail the manner in which the credit to societies should, tor this purpose 
be assessed, the periods for which the interest at which, and the security 
on which loans should be given, and the manner in which their recovery 
should be enforced, 'flic principles on which societies should in their turn 
grant loans to members have also been examined by us at some length. We 
would allow sufficient cash to be kept locally to allow of urgent loans being 
given, and we recommend the use of promissory notes and of members' pass 
books. The total borrowing power of the committee, and the normal 
maximum borrowing power of each member should be assessed belorehand 
by the societies, and we have suggested the adoption of a system under 
which the period of a loan should, as a rule, automatically correspond with 
the object for which it is given. 

We advocate the taking of sureties in all cases and the rigorous exaction 
of the sureties’ liability when necessary. While deprecating the extensive 
use of mortgages, we have stated the circumstances in which we consider 
them legitimate, and we have suggested the possibility of special concessions 
being made to societies in the matter of mortgages and liens on crops. We 
have represented the disadvantages of premature reduction in the rates of 
interest charged to members and have pointed the way to an ultimate 
introduction of cash credits to members in place of loans. We have laid 
special stress on the absolute necessity for introducing a systematic method 
of ascertaining the amount of loans which are overdue and have not been 
rfepaid by members, and the avoidance of fictitious payments of loans. 
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While advocating the full use of the existing law in respect of recoveries 
from members we have not supported the claim put forward for a summary 
procedure, and we have deprecated the use of Government's agency for the 
recovery of debts due to societies. 

RESERVE FUND. 

We have further considered the much-debated question of the functions 
and employment of the reserve fund. We have held that all co-operative 
institutions should build up a reserve fund, in the sense of surplus assets, and 
that every effort should be made by each institution to accumulate and own 
capital to supply its working needs and to meet the claims of creditors on 
liquidation. But we have also laid great stress on the necessity in the case of 
all institutions which take deposits to provide for themselves, cither by their 
own investments or by arrangements with other banks, an adequate fluid 
resource, and in the absence of facilities for discounting co-operative paper. 
We have suggested that this fluid resource should in central banks be suffi¬ 
cient to meet half the deposits for payment within the next twelve months, 
a standard of one-third being held sufficient in the case of provincial banks. 
We consider it advisable that, after satisfying the above requirements, co¬ 
operative institutions should be left to utilise their surplus asj-ets in their own 
business. We recognise that these proposals will, in places, entail a dis¬ 
arrangement of existing financial conditions and will in many cases involve a 
considerable raising of existing margins but we arc convinced that they should 
be carried out as soon as circumstances permit and before the natural fall in 
margins renders it difficult, if not impossible. 

We have added some miscellaneous suggestions regarding the use of 
profits for charitable purposes or for the establishment of separate funds, the 
employment of superfluous money and the introduction of a special procedure 
for recovering liquidation. 

GOVERNMENT SUPERVISION. 

We have then drawn attention to the vital importance of proper audit 
and supervision in the case of central and provincial banks. We suggest that 
the formal audit of accounts should be clone on payment, either by profes¬ 
sional or by Government agency, the further examination of the conditions 
of the banks and their general supervision being entrusted to Government 
agency. For primary societies the audit should include not only the accounts 
audit but a further examination, and these duties should be carried out by a 
staff of auditors approved by the registrar ancl maintained by the societies 
themselves, the work of supervision being similarly entrusted to a staff paid 
for by the societies. The auditing skiff would be on a provincial basis and 
under the ultimate control of the registrar, who would also entertain an 
adequate Government establishment, on a scale suggested by us, for maintain¬ 
ing a super-audit or second audit of societies. We have added suggestions 
regarding the use to be made of audit reports, the publication of balance 
sheets in central and provincial banks and the preparation of annual and 
quarterly returns. 

In our fifth chapter we have examined a special class of questions, 
relating to the degree in which the co-operative movement should receive 
administrative and financial help from the Government. We have suggested 
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no additions to the special concessions permitted by the Act, or to the con¬ 
cessions in respect of remittances, savings bank accounts, etc., which have 
been departmental^ allowed to societies ; but wc have examined the relation 
of Government and its servants to the movement. In other respects the rules 
prescribing the attitude of Government servants, as members, directors and 
depositors respectively, to the various classes of co-operative institutions 
appear to us to be generally suitable, but we have recommended some minor 
changes which appear to us advisable. The relation of the district officers 
(and in some cases of sub-divisional officers) to the movement has also been 
re-examined and, while deprecating any devolution to the district officers of 
duties assigned under the Act to the registrar, or any general arrangement for 
making him cx-officio a director or chairman of the central banks at district 
head-quarters, we would wish him to be entitled to attend all meetings of 
central banks in his jurisdiction. We have stated our views as to the scale 
on which the controlling Government staff should be fixed and we have ex¬ 
plained the duties and qualifications required of the registrars and joint- 
registrars, the status they should hold, the pay and allowances which in our 
opinion they should draw, and the arrangements which should be made to 
provide qualified successors for vacancies in the posts as well as for making 
junior civilians acquainted with the principles of co-operation. 

We have further examined a proposal which has sometimes been put for¬ 
ward for the co-ordination of certain economic departments, including those of 
co-operation, agriculture and industries, under a single officer of high standing 
in each province and have recommended that a move be made in this direction 
as opportunity offers. We have then pointed out the need for closer control 
by Government over the objects for which the co-operative organization is 
utilized and over the financial arrangements of the movements. To meet the 
former need we propose certain rules and bye-laws to define accurately the 
objects and activities of co-operative institutions, and to meet the latter we 
suggest the appointment of an officer with co-operative experience to act as 
adviser to the Local and Supreme Governments. Indirect financial assistance 
has sometimes been given to the movement by the deposit of Court of Wards 
and other funds over which Government or Local Bodies have control, and 
we have indicated our opinion regarding the extent to which use might be 
made of co-operative societies for the deposit of other public or quasi-public 
funds. We have also suggested that where agricultural loans are being given 
by Government on a large scale to meet seasonal distress or to provide for the 
initial expenses of a scheme of colonization, it should be open to societies to 
receive such loans for distribution to their members, the arrangements for dis¬ 
tribution, fixing of interest and recovery being left to the societies, and we 
have suggested a somewhat similar procedure in the case of large loans to 
bodies of men for agricultural improvements. We have then examined the 
effect on the co-operative movement of recent famines, of banking crisis and 
of the present war, and we have explained that the Government has hitherto 
given direct financial aid to co-operation in three ways only, viz., (1) by the 
grant of initial advances to new societies; (2) by guaranteeing the interest on 
the debentures of the Bombay Central Bank, and (3) by special advances in 
two provinces to meet difficulties anticipated in connection with the war. 

We have expressed our concurrence with the preset.t policy of Govern¬ 
ment, so far as it represents the rejection of the system of money doles and of 
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undue concessions, but wc have pointed out that in order to make the move¬ 
ment self-sufficing it will be necessary to provide some means of re-discounting 
the pro-notes societies, either through the Presidency banks or by means of a 
State co-operative bank, and we have recommended that a careful examina¬ 
tion should be made of this question. 

In conclusion we desire to take this opportunity for expressing our 
appreciation of the valuable assistances rendered by our Secretary, Mr. R. B. 
Ewbank, i.c.s. In view of both his personal qualities and of his previous 
experience as a registrar, he was admirably lifted for his duties in connection 
with our committee and we are greatly indebted to him for the help which 
be has given us. —Indian Agriculturist. 


RURAL CO-OPERATIVE SOCIETIES. 

The following letter from Mr, B. Tirumala Char appeared in the 
Mysore Economic Journal for October, 1915 :— 

A question of great importance in the State of Mysore is to put into 
practical shape tlie various ideas of improvements in different directions 
which are being suggested from time to time. One of these for instance is 
the idea of a broadcast or universal education, which in spite ot the indefati¬ 
gable exertions of the responsible officers is far from making any headway at 
all. If there is to be any the least advancement, it can only be effected by 
individual improvement. If properly handled Co-operative Societies, which 
are now, thanks to the untiring perseverance of the Registrar with his efficient 
staff, sufficiently numerous, may form effectual organs for this individual 
improvement. For this purpose, the societies must first be thoroughly over¬ 
hauled, and this can be effected, not by repeated inspections and audits by a 
handful of officers, but only by the education of the members of the societies. 

This education of the members is not such a difficult operation as it 
appears. There are at present in the Department of Co-operative Societies, 
thirteen permanent inspectors, as many more pro-rata inspectors (?), and an 
Honorary Supervisor for each taluk which can boast of ten or more societies. 
It is expected by the department that an inspector will visit each society in 
his charge at least twice in the year Practically the Inspector visits most of 
his societies, now that the jurisdiction of each Inspector is limited, very much 
more frequently. Most of these inspectors, if not all, are highly educated and 
are fitted to be excellent teachers, if they are properly instructed. Much of 
the visits of the Inspectors may thus be turned to great advantage. The 
lecturers on co-operation could have answered the purpose to the point of 
perfection but for their removal. 

To grapple with the present problem, a picture of the existing state of 
affairs in a rural co-operative society must be formed. The main idea of the 
great majority of the members is that the society is organised only to furnish 
them with money at a moment’s notice. There is hardly a single member in 
each society who has grasped the idea of co-operation and the aims of the 
society. The stumbling block in the general improvement of people is their 
utter apathy to what is going on around them. How many members are 
there in each society who have taken the trouble to ascertain the share capital 
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of the society or the number of members on the roll ? A humorous incident 
is told of how an officer, while motoring past a village stopped before a 
co-operative society and while casually inspecting the books of the society 
happened to ask a member standing by whether he had studied anything 
about the co-operative movement, limited and unlimited societies,and such 
like things. The man is said to have replied, “Sir, 1 know nothing of all 
that. They made me the President and there is an end of it.” Asked 
whether he knew anything about the financial state of his society, he replied 
that there was the Secretary to look after all such things, who, he said, was 
paid every year to do so. (The payment was an honorarium). 

It must be brought home to every member of a society that a co-operative 
society is not a Government institution, but that it is a private concern where 
each has the weliare of the whole community as his sole responsibility, 
where private interests are smothered for the good of a neighbour, where 
each member throws off his individuality as he would a cloak and becomes 
merged in the general and congregational duties as an equal with the rest ; 
where external interference, not advice, is resented in a body and where 
official arrogance meets with the haughtv coldness which it deserves. Great 
effort must be made to make it evident to these people that these rural 
societies in particular are not meant to be money making machines, nor that 
they are only financing agencies. The manifold purposes that a society ought 
to serve must be well impressed on the individual member, how it can be of 
help to them financially, commercially, industrially, educationally, mentally 
and morally. Each society as a bodv must patronise its own local industries 
and commerce. For this purpose a portion of the net proceeds of the society 
can be set apart by each co-operative society not by official interference from 
without, but by the voluntary gift of the society which can be effected by 
persuasion if neeessaiy. The attraction of deposits and the collection of 
such deposits is a necessary function of a co-operative society and is a sign 
of a great confidence in the society, besides being convenient working material 
for the society. 

Lastly, all egotism must be effaced. With its disappearance party spirit, 
that bane of rural advancement, vanishes. Each member should be brought 
to understand that he is the party who is honoured by admission into the 
society, and not the society which is the gainer. It gives to the humblest a 
feeling of equality with the highest and to the social magnates of the locality 
a satisfaction of having really stretched forth a hand of help to a trodden 
neighbour. Public spirit is thus inculcated into the mind of the villager who 
really possesses more common sense than he is commonly credited with. 

These ideas can be achieved only by lecturing at the doors of the villagers 
with practical illustrations, and drawing comparisons with parallels obtaining 
from the Western countries. The ideas thus sown by these lectures may or 
may not take effect. As in the famous parable of the New Testament some 
of the seeds may fall up on rocky soil and perish, some might fall among thorns 
and bush and get eaten up by birds and be otherwise useless, while some at 
least might fall on good soil and take root and bear fruit. 
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GENERAL. 

-—- 

LAWN-MAKING IN THE TROPICS. 


[ /1 lust rated.—See fro nlispicce. ] 

The question of lawn-making in the tropics is one that concerns, or 
should concern, almost every person possessing a bungalow, for a piece of 
lawn, however small, is an important if not indispensable adjunct of every 
place of residence. It has been well said that “a good lawn to a garden is 
what a background is to a picture.” One might say that a good lawn is 
even the most important feature of the garden picture. Nothing is more 
refreshing than an expanse of smooth green sward; it has a special and dis¬ 
tinctive charm, enhances the beauty of surrounding objects, whether they be 
trees, shrubs, or flower beds, and forms a most pleasing adornment to a 
bungalow or dwelling. Many people think it is almost impossible to make a 
good lawn in the tropics, which by no means is the case, though admittedly 
it is not as simple a problem as in temperate countries. The chief trouble is, 
as a rule, in the upkeep, not in the initial making; but unfortunately no means 
have yet been devised of maintaining a good lawn except by constant atten¬ 
tion to mowing, also to rolling and watering as may be required. The chief 
reason that lawns are not more generally seen in Ceylon is that people do 
not realise their incomparable charm, preferring to devote their energies, 
often with futile results, to growing some tender exotic flowering plants. 
This lack of appreciation is especially noticeable at railway stations, rest- 
houses. etc., where great efforts are sometimes made to carry out fantastic 
designs in pebbles or some dwarf unattractive plant, dissected by miniature 
paths which are often only wide enough for a cat to walk on. 

PREPARING THE GROUND. 

In some cases, as in ordinary pasture land, it may be only necessary to 
uproot weeds and coarse growth, fill up depressions in the surface, and 
close-cut the grass or herbage regularly in order to obtain a tolerably good 
lawn. But under less favoured conditions, as in the case of uncultivated or 
unreclaimed land, it is essential at the outset that the ground be properly 
prepared, the surface thoroughly dug to a depth of about ten inches and 
uniformly levelled—large stones, roots and similar obstacles being removed 
and the surface raked level. If the sub soil be heavy or clayey, and the 
position low and flat, provision must be made for proper drainage and for 
the escape of excessive rainwater; but if the land be undulated or the soil of 
a loose gravelly nature, artificial drainage should not be necessary, at least 
once the ground is well set and covered with turf. In the case of newly-made 
soil, however, especially if on a slope, it may be necessary to make slanting 
drains of gentle gradient at suitable intervals, according to situation, so as to 
prevent washaway by heavy rainfalls. As the surface becomes consolidated 
and well-bound by the turf, these drains may be gradually closed up. If the 
soil is very poor, it is liable to result in the turf being thin and patchy 
especially in dry weather; therefore it is advisable to place on top a layer of 
good soil, or preferably a compost of soil and well decomposed manure. In 
case where there is nothing but sand, clay, or laterite (a not very rare 
occurrence in the tropics), it is necessary of course to transport soil from the 
nearest source available. This should be laid on to a depth of at least two 



Photo s' by H . /*’. Mtu mithin. 


The top photograph shows a large mower in use on the Great Circle 
lawn in the Royal Botanic Gardens, Peradeniya; the lower shows 
a “Bent-cutter” at work on rough ground, also in the Gardens. 
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or three inches, forking it in roughly with the foundation in order to enable 
it to grip the latter, finishing off with a thin layer of soil on the top, after 
which the surface should be finely raked. In order to ensure a uniformly 
even surface, pegs should be driven into the ground at the extreme points, 
and intermediate pegs at regular distances between these; the desired level 
or gradient from peg to peg can easily be obtained by means of a spirit-level 
and a long piece of wood having a straight edge. At least a portion of the 
lawn should be level, so as to allow of sitting out and of games being played 
if desired; but it should not be forgotten that natural undulations and sloping 
banks have a very pleasing effect, and these should be worked in whenever 
possible. It is essential that the surface should be as uniformly even as 
possible, for otherwise the mowing machine will be unable to cut the grass 
in the depressions, and the general result will be unsatisfactory. Sloping 
banks should not be so steep as to make it difficult to cut the grass and keep 
the turf in good order, a gradient of more than one in two being excessive. 
Finally, it should be remembered that faults in general are easier to correct 
while the lawn is being made than afterwards. 

TURFING. 

The quickest and, at any rate for the low-country, the most satisfactory 
method of forming a lawn is to lay turf by hand, sowing seed being generally 
slow and precarious under the best of circumstances. The sods should be 
obtained from close-grazed pasture land, and cut as nearly as possible to 
uniform thickness. This is best done by a spade, though for ordinary pur¬ 
poses a maminoty will answer, and this is the easiest tool for coolies to 
handle. It is important that the turfs should be laid as fresh as possible, the 
earth being scooped out with a trowel so as to make a bed for each, after¬ 
wards pressing it in between them and filling up all crevices, finally sprinkling 
some fine soil on the surface. The sods being beaten down into position by 
means of a spade or a fiat wooden beater, the whole surface should be 
thoroughly rolled over and afterwards watered. If the weather be wet, no 
further attention is necessary until the turf is well established, but if diy, 
watering must be done daily. A thin layer of any litter of leaves or grass 
which may be at hand if spread over the surface may save watering and hasten 
the turf in becoming established. A good pi m is to drive a number of pegs, 
made of split bamboo or any other material convenient, into the turf a few 
inches apart, leaving about eight inches of these out of the ground. This has 
the effect not only of fixing the turf firmly in position until it has taken root, 
but also of keeping animals from trampling the surface. As soon as the turf 
has taken root, the pegs may be removed. On sloping banks this precaution 
is especially necessary. 


TURF-GRAFTING. 

Often, however, especially in the case of a large area, turfing becomes 
a laborious and costly undertaking. This may be obviated by what 
may be termed turf-grafting, i.e., laying the sods, or portions of these, a foot 
or more apart, sinking them level with the surface and fixing them with small 
pegs as described above. The intervening spaces may be sown with seed, or 
grass roots may be dibbled in, the whole surface being then rolled and 
watered. Though this method is suited to a flat surface, it may not always 
be adapted to steep banks, as in this case the loose earth between the sods is 
liable to be ferretted out by the rain. 

DIBBLING GRASS-ROOTS. 

As an alternative to the foregoing methods an even more economical 
plan may be adopted, that is by planting grass roots which may be obtained 
from any good turf or close-grazed pasture in the vicinity. The ground must 
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be prepared as already described, the surface in this case being brought to a 
line tilth, thus enabling the grass roots to be dibbled in easily and iirmly 
pressed down. Care should be taken that the roots are of the desired kind 
only; they should be planted about 3 inches apart, followed by a liberal 
watering and then slightly rolled. Wet seasons should, as of course in all 
planting operations, be chosen for the purpose; but if the weather should 
unexpectedly turn dry, watering and shading as above described become 
necessary. A special advantage of this method is that the desired species of 
grass may be chosen, undesirable kinds and weeds being easily eliminated. 

APPLYING GRASS-ROOTS IN PASTE FORM* 

A method favoured in Northern India is to pull up a quantity of grass 
(the Doob grass, Cynodon dactyl on , being usually selected for the purpose) by 
the roots, chopping this up tolerably line and mixing it with eowdung, mud. 
and sand, making a mixture of the consistency of mortar; this paste is spread 
thinly over the prepared ground, and in a short space of time a green and 
even cover is produced. This, however, would not be suited to a vet climate, 
where a single heavy shower might wash the whole preparation away. 

LAWNS BY SEED-SOWING. 

Lawn making by sowing seed is not generally satisfactory in the tropics, 
especially in the low-country At the higher elevations, however, where 
certain English lawn-grasses will thrive for a time, it may be moderately 
successful, but even here it is difficult to prevent foreign or line grasses from 
being rapidly superseded by coarse species and weeds. As, however, it is a 
question frequently asked, I may mention that suitable glass mixtures may be 
obtained from seed-merchants in England or Australia, the quantity usually 
required being about 50 lb. per acre, or i to ;j lb. per 30 square yards. Some 
recommend a more liberal allowance, say about 80 lb. to the acre, or 1 lb. to 
every 50 square yards. The ground should be well prepared and the surface 
brought to a line pulverised state by raking, the seed when sown being raked 
in the usual way, followed by rolling, also by watering if the weather he thy. 
In the low-country a uniform green sward can seldom be obtained by 
sowing seed, owing to various reasons—the rapid growth of weeds, preva¬ 
lence of bird and insect pests, and the liability of the seed to be washed 
away by heavy rain, or be exposed to a period of drought after sowing. 
Whatever method of lawn-making be adopted, whelher seed-sowing, root- 
planting, or turf-grafting, an important poirt is that the margins should 
always be defined by laying a continuous belt of turf, even if it be but a foot 
in width. 

LAWNS FOR GAMES. 

Generally speaking, all that is expected of an ordinary lawn is that it 
should be uniformly smooth and green, and free from weeds. For purposes 
of games, however, such as croquet, putting-greens, etc., the conditions are 
more exacting. The surface must either be quite level or uniformly even, 
according to requirements; the grass foiming the turf should be of the right 
kind. i.e. it should be a species with line narrow leaves, a grass with broad, wiry 
or stiff leaves being unsuitable. It should preferably be a deep rather than 
a surface-rolling grass. The surface soil should be of an absorbent texture 
in order to enable rain to percolate through. If it is of a clayey adhesive 
nature a layer of a porous material, as coal ashes or broken brick and lime 
rubble, should be placed under the surface ; otherwise constant trouble is 
likely to be experienced from worm castings, patchiness, and sloppy surface in 
wet weather. Frequent rolling is necessary, but it should not be carried out 
when the ground is very wet. Small depressions may be tilled up by 
sprinkling a mixture of finely sifted soil and sand over the surface, drawing 
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it along with the back of a rake or a Hat straight board. It is of primary 
importance that a supply of water be close at hand. To be properly equipped, 
water should be laid on in pipes and controlled by sunk taps or hydrants, to 
which a hose ma\ be attached. 

MOWERS. 

The question is often asked : What are the most suitable lawn mowers 
for the tropics? It may be stated at once that well-made English machines 
of such well-known makes as 'Kansomk’s. Shanks’s, Green’s, etc., will meet 
one’s requirements in the tropics as elsewhere, provided the lawn is not allowed 
to run into a state of neglect. Owing, however, to the rapid rate of growth 
generally characteristic of the tropics, the tendency of coarse or arborescent 
growths rapidly superseding tender grasses, and the prevalence of termites 
and other ground pests, it is not always practicable to keep the turf in a 
condition lit for ordinary small mowers. Moreover, in a large garden or 
park there are parts in which it is desired only to keep down the rough grass 
or herbage, and how to deal with this satisfactorily is often a problem. In 
Peradeniya Gardens, where the larger lawns cover several acres in extent, a 
reaper machine with low-set knives, and adapted to bullock draught, is 
found verv serviceable. It has a cutting width of 48 inches, is easily worked, 
and being drawn by two bulls, can be used in any weather. A very useful 
machine recently introduced is what is called Ransomk’s Bent-cutter. It is 
light and simple, easily repaired, and has a cutting width of 24 inches. 
Fitted on rather high wheels, with a good clearance, the four spirally placed 
knives revolve at a rapid pace and arc reversible. It is specially adapted for 
golf links or situations where it is desired to cut chielly the bent or pasture 
Hower'-heads. To a cooly a bamboo splint with a sharp edge, and shaped 
like a long sword, is a welcome substitute for a mowing machine. On steep 
banks this is a fairly efficient implement, cspeciallv where the turf lias good 
recu perati ve powers. 

UPKEEP OF LAWNS. 

The success of a lawn depends entirely upon its proper up-keep; it 
should as far as practicable be kept free of weeds, mowed at brief intervals 
with a mowing machine, and never allowed to produce seed stalks or wear 
a neglected appearance. Frequent cutting, which is analogous to pruning, 
is most beneficial and results in close springv sward which gives a delightful 
feeling of elasticity. A heavy roller should be used frequently, but not when 
the ground is either verv wet or unusually dry. A mower should not be 
employed until a firm green sward has been formed, the grass at first being 
cut by a scythe or sickle, so as to encourage the plants to tiller. When 
lawns become impoverished, a top dressing of a rich compost consisting of 
line loamy soil, well rotted manure, and some line river sand should lie given, 
this being raked well in and the surface afterwards rolled and watered. The 
dressing should not be sufficient to completely hide the grass from view. 
The above application may with advantage be supplemented by some suit¬ 
able chemical manure, say, at the rate of about 5 or 6 lb. per 40 square yards, 
according to ingredients, this being well mixed with the above compost 
before application. Nitrate of soda is an excellent stimulant and may be 
applied at the rate of about one pound per 40 square yards. Ammonium 
sulphate is, however, considered by some to be preferable, it being claimed 
for it, if applied in a liberal manner (say 1 •_> lb. dissolved in 4 gallons of water 
to 100 square feet of surface), to have the effect of eliminating coarse weeds 
while benefiting the grass. It should be remembered that nitrogenous 
manures encourage the growth of grasses and depress clovers, while potash 
manures encourage clovers. A sprinkling of fine river sand (not coarse 
gravelly sand), especially if mixed in equal proportions with finely sitted 
loamy soil, has a very beneficial effect on lawns; it acts as a mulch and 
renders the soil more absorbent to rain, producing a soft and even surface. 
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ENEMIES OF LAWNS* 

Perhaps the most formidable of these in the low-country is the 
pernicious termite or white-ant, whose “nests” should be looked for and 
destroyed at the earliest signs, either by digging them out, or, if discovered 
in their early stages, by pouring a small quantity of carbon bisulphide or 
pumping poisonous fumes down their crevices. The device known as the 
“ant-exterminator” is excellent for destroying ants in large nests, but is 
hardly practicable for use on lawns, except in the case of ant-nests which 
have been allowed to grow to a large size. At the higher elevations lawns 
are apt to deteriorate from a persistent growth of moss. The remedy is to 
improve the drainage and, after eradicating the moss by means of an iron¬ 
toothed rake, give a top-clressing of a mixture as already described, to which 
may be added some freshly slaked lime. An application of basic slag (1 lb. 
per square rod) has also a good effect. Certain weeds are particularly 
partial to lawns, one of the worst being the “ Elephant's foot” (EUfhaut\fv$ 
sea her). These should be dug up by a spud or “daisy fork or the plants 
may be killed by dropping poison into their centre. Worm-casts in lawns 
are particularly objectionable, and are generally due to imperfect draining 
or an excess of vegetable matter in the soil. Ground that is woiked deep 
and is of an open, pereolative nature seldom exhibits worm castings. Water¬ 
ing the soil with Vaporite, or a weak solution of ammonia or lime w f ater, 
will cause the worms to come to the surface, when they should be collected 
and destroyed. “ Fairy rings ” are not so common in the tropics as in 
temperate countries, where they often do considerable damage to lawns. 
They are due to a puff-ball fungus, and the best remedy has been found to be 
a solution of iron sulphate, 8 lb. in 30 gallons of water, using half a gallon to 
a square yard. 


SUITABLE GRASSES FOR LAWNS. 

As to what constitutes the best grasses for lawns, much depends on 
climate and local conditions. Those which are suitable in the low-country 
will not thrive at the higher elevations, and vice versa. Certain species are 
peculiarly suited to dry regions, of which the “Dooh-grass” (Cynodon 
daciylon) is an example. This is a favourite for the dry plains of India, 
occurs naturally practically all over Ceylon, and is often the first grass to 
take possession of newly made ground; but in wet districts, unfortunately, 
it is soon superseded by coarser growing kinds, unless these are constantly 
watched for and eradicated. The love-grass or “Tulteri” forms excellent 
turf in the moist low-country in spite of the objection to it, when allowed to 
flower and seed, owing to its sharp hooked awns which adhere to and 
penetrate one’s clothes. It is deep-rooted and stands drought w r ell. The 
Couch-grass (Panicmn repens ), a persistent weed in some up-country 
districts, is probably the best grass for lawns at the higher elevations, being 
deep-rooted and consequently drought-resistant. Mr. N. G. Campbell 
found it the best grass for putting-greens on the Nuwara Eliya famous golf 
links. It is important that a lawn grass should be deep-ratlier than 
surface-rooted, and of a spreading creeping habit. Grasses with broad or w iry 
leaves, as has already been pointed out, or which are inclined to a tufty habit, 
are unsuitable for the purpose. The ordinary self-formed turf on the lawns in 
Peradeniya Gardens has been found to consist chiefly of the following 
species :—Chrysopogon aciculalus ( Love-grass” or “Tiitteri, ”) hchiumuni 
ciliare (“ Rattana, ”) Srtarni glauca (“ Kavulu ”), A vlhcsiiria tram, la , Panictm 
sangninalc , Sporobulus diander , and the clover-like iJcsmodivm Iriflorum 
( M Hin-undupiyali ”) Under the shade of trees the principal turf-grasses are 
Paspalum undiilafnm , Paspalum conjugation , Panicuvi trigonuw , OpUsmenus 
contposilus and Apluda arislala. 


H. F, MACMILLAN. 



l'lioL>s hy //. /•'. Mtu milhui. 


PUTTING-GREEN ON PERADENIYA GOLF LINKS. 
Showing commencement and finish The turf is composed almost entirely 
of the love-grass, Chivsot'oftw tuim/ithts. 
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THE CEYLON AGRICULTURAL SOCIETY- 


PROGRESS REPORT LXVIII. 

PADDY (RICE). 

Change of Seed .—In March last 1 \ bushels of Heenati Paddy were sent 
to a member in Ambalantota. Mr. Karunanayake, Instructor, reports that 
this quantity gave a return of 30 bushels, while the average yield in the 
neighbourhood is only 10 fold or 10 times the quantity sown. The crop 
took 4 months to ripen. In Kandy, whence the paddy was sent, Heenati 
takes 4^ months from sowing to harvest. 

In August a bushel of Hondrawala Paddy, also from Kandy, was 
supplied to a member at Marawila. 

In September a bushel of Heenati was sent to the Mudaliyar of Hinidum 
Pattu to grow by way of experiment, it was reported that owing to the 
destruction of crops by flood, cultivators were very short of seed paddy, 
but they were reluctant to use seed from another district. The Mudaliyar 
hopes that his experiment will be successful and help to remove this pre¬ 
judice. 

Tramplanting, —This season several transplanting experiments are being 
carried on. In Madampe district, for the iirst time, a field has been planted 
with seedlings raised in a nursery. The experiment is carried out under Mr. 
MolkgodfAs supervision at the request of Mr. Graham Pandithesekkra, 
and is being followed with interest. 

At the Training Colony at Peradeniva a part of the paddy field has been 
planted by the students themselves with Malaga Samba seedlings, single 
seedlings being put 4 inches apart ; the rest is being planted with 3 seedlings 
4 inches apart. 

At the request of Mr. K. Senior-White of Suduganga Estate a nursery 
of Malaga Samba Paddy was established on the 13th of October and trans¬ 
planted about the middle of November, single seedlings being put 4 inches 
apart. 

The Society is co-operating with Mr. A. B. Thomson of Marakona 
Estate, Ukuwela, in a trial of paddy cultivation by transplanting. The 
variety grown is Hondarawala and the seedlings are being planted out 
6 inches by 6. 

In Haris Pattu, where for the last 5 years a series of successful demon¬ 
strations have been made, the Instructors still continue to go amongst the 
cultivators with a view to induce them to plant no more than 3 plants per 
hole instead of bunches of 6 or more plants together, as they are inclined 
to do, 

Water-Resisting Paddy . — Mr. D. A. Goonawardena of Baddegama tried 
a further experiment in the cultivation of Burmese watcr-resisting paddy 
during the last Yala Crop and the results are as follows :— 

Plot No. 1.—Very low land. Sown broadcast on 1st April, was under 
water from 2nd to 12th May, 7th to 17th, 24th to 26th June and 13th to 31st July. 
Crop withstood inundation we$l but unfortunately the last flood occurred 
when the paddy was flowering and consequently the grain was damaged. 

Plot No. 2.—Slightly higher than Plot No. 1. Seed broadcasted 10th 
April, was under water from 6m to 12th May, 12th to 18th June, 14th to 20th 
July. The crop withstood in&ndation well but yielded only at the rate of 
12 bushels per acre. Harvested 2nd September. 

Plot No. 3.—Broadcasted 3rd April, was under water 7th to 11th May 
13th to 17th June and 13th to 19th July. Here too the inundation occurred 
during the flowering stage and spoilt the crop, 
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FRUIT CULTIVATION. 

A small lot of Sapodillas grafted on Bassia Longifolia were recently 
distributed by the Society. 

The Hon'ble Sir Christoffel Obeyesekere has succeeded in growing 
an excellent apple (to judge from a sample forwarded to Peradeniya) at 
Wilson's Bungalow, Palugama, at an elevation of about 3,500 feet above sea 
level and with an average rainfall of about 60 inches. Writing on the 
subject, Sir Christoffel says that he has two fruiting trees of which the 
plants were obtained from Hakgala some 8 years ago. 

Dr. David Fairchild, Agricultural Explorer, U.S.A. Department of 
Agriculture, who has visited Ceylon on more than one occasion, contributes 
an interesting paper on the Mangos teen to the Journal of Heredity for 
August last. In it he refers to the experience of the late Mr. W. H. 
Wright and Mr. F. L. Daniel, both of whom made a careful study of the 
conditions under which the Mangosteen grows best. 

Dr. Fairchild states that Mr. G. S. Oliver, also of the U.S.A. Depart¬ 
ment of Agriculture, has succeeded in grafting the Mangosteen on 20 other 
species of Garcinia, the most promising stocks being G. iincloria , G. mordla 
and G. Lmslononei. At the Government Stock Garden inarching on G. 
xanihochymus has been successfully carried out. 

A fair number of local Persimmon trees have borne fruit this year. The 
fruit is botanically known as Diospyros kaki and sometimes called Kaki fruit 
or date-plum. Macmillan describes the tree as medium sized and slow- 
growing with large handsome ovate or cordate leaves. The fruit in 
appearance suggests an orange-yellow tomato, but the flavour is not unlike 
that of the Sapodilla. It dries well and is exported from Japan in that form. 
In that country the varieties are said to number about a hundred and these 
are classified as sweet and astringent. The tree is usually dioecious, i.e., 
bearing male and female flowers on different trees. The Society is arranging 
to import some plants from Japan, but it may be stated that, like the Cheri- 
moyer, the tree thrives at an elevation of 4 to 5,000 feet and does not do in 
the low-country. 

INVESTIGATIONS. 

Professor Dunstan, in a letter to His Excellency the Governor 
under date 24tli June 1915, wrote : “I have the honour to enclose a report 
on the results of the examination of the leaves of Adhaloda vasica , a sample 
of which was forwarded to the Imperial Institute by the Secretary of the 
Ceylon Agricultural Society with letter dated 22nd June, 1910. 

“The reputed poisonous properties of this plant were mentioned to me 
during a visit to Ceylon by Mr. Drieberg, and I then suggested that the 
plant should be examined at the Imperial Institute with special reference to 
the possible occurrence of a volatile alkaloid. 

“ These leaves are used in Indian native medicine as an expectorant, and 
were reported to contain an alkaloid (vasicine) which had, however, never 
been properly examined. A quantity of the alkaloid has been isolated from 
the leaves at the Imperial Institute, and is now under detailed chemical 
examination. Physiological trials of the alkaloid have also been carried out 
by Professor A. R. Cushny, f.r.s., of the University College, London, but, 
unfortunately the results indicate that the substance has no therapeutic value. 
It is, however, desirable that the chemical examination of this alkaloid should 
be completed, and for this purpose I have already asked the Secretary of the 
Ceylon Agricultural Society for a further supply of the leaves.” 

The following is the interim report:—“The leaves of Adhaloda vasica 
(which are the subject of this report) were received from the Secretary of the 
Ceylon Agricultural Society with letter No. 1570, dated 22nd June, 1910. 
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These leaves were forwarded at the request of the Director of the Imperial 
Institute in order that certain properties attributed to them in Ceylon might 
be investigated, as it seemed likely that these properties might be due to the 
presence of a volatile alkaloid. The leaves are used in India as an expec¬ 
torant, and a previous investigation by Hooper had shown that they contain 
an alkaloid, which, however, was not fully characterised. 

“The sample weighed 9 lb. and consisted of broken leaves which appear¬ 
ed to have ranged from about 5 to 8 inches in length and were sage-green on 
the upper surface and yellowish-brown green underneath. The leaves 
possessed no appreciable smell, but had a somewhat bitter taste. 

“The leaves as received at the Imperial Institute contained no volatile 
alkaloid. They were, however, found to contain 0’46 per cent, of a non¬ 
volatile alkaloid, equivalent to 0'50 per cent, in the dry leaves. The pure 
alkaloid was obtained as a white granular substance, which when viewed 
under the microscope was seen to consist of masses of slender needles. The 
alkaloid is sparingly soluble in water, and the solution has a distinct alkaline 
reaction to litmus. After drying at 100° C the alkaloid melts indefinitely 
between 150° C and 155° C. The hydrochloride, hydrobromide, nitrate and 
aurichloride of the alkaloid were obtained in a crystalline condition. 

“The alkaloid (vasicine) isolated by Hooper from the leaves was stated 
to be poisonous to the lower orders of animals, but not to the higher animals, 
and it seemed probable that it was the active constituent of the drug. 
Arrangements were accordingly made to have physiological trials conducted 
with the alkaloid isolated at the Imperial Institute, and this work was kindly 
undertaken by Professor A. R. Ccshny, f.r.s., of the University College, 
London, who was supplied with a quantity of the crystalline hydrobromide 
of the alkaloid. Professor Cushny reports as follows on the results of his 
experiments :— 

“(1) When injected into a frog, in the proportion of 0‘9 gram per 
kilogram of body weight, the hydrobromide caused some clumsiness and 
incoordination in movement, but the animal continued active and recovered 
in 2 to 3 hours. 

“ (2) In rats, 0'4 gram per kilogram of body weight injected hypodermi¬ 
cally caused some dyspnoea and cyanosis, with lessened movement and 
weakness, but these symptoms disappeared in two hours and the animal re¬ 
mained normal thereafter. 

“ (3) In cats, 0*025 gram per kilogram injected hypodermically had no 
apparent effect, and 0*05 gram per kilogram given by the mouth was equally 
ineffective. 

“(4) In man, 20 mgs. administered by the mouth had no apparent 
action, apart from the slightly bitter taste. 

“ (5) Protozoa such as Paramoeciuni and Colpidium continued to move 
about in a l per cent, solution of the hvdrobromide for 30 minutes or longer. 

“ The doses given in each of the foregoing instances were very large, and 
the results indicate that the alkaloid yielded by the leaves of Adhatoda vasica 
is of no therapeutic value. 

“ It is impossible to say definitely whether the alkaloid obtained in the 
course of this investigation is identical with the vasicine isolated by Hooper. 
The present alkaloid does not give the colour change on fusion described by 
Hooper for vasicine, and such slight physiological action as it exhibits 
appears to be different. 

“ The investigation of the leaves is being continued, as it wall be of interest 
to complete the chemical examination even if the material proves to have no 
therapeutic value.” 
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A further consignment of leaveg is going forward. 

It should be added that the leaves when used on irrigated paddy fields 
has been found to prevent the growth of low life flora and also act as an 
insecticide. It was this fact, and not to any specific poisonous effect on the 
higher fauna that was brought to the notice of Professor Dunstan. 

The dried leaves of adhatoda are reputed to relieve asthmatic patients 
when smoked in the form of a cigarette, and are commonly offered for sale 
as such. 

At the instance of Mr. J. P. Obeysekkre, who suggested that an analysis 
of average samples of Ceylon paddy grown in the low-country and on the 
hills should be procured in order to ascertain what proportions of organic and 
mineral ingredient were taken out of the soil, the Government Agricultural 
Chemist made the following report oil the material furnished to him :— 

“(1) Hill paddy.—a. Food Analysis .—Moisture 9*0 %, Oil 2*4 %, Ash 
4*7 %, Woody fibre 9*5 %, Proteids 9*0 %, Carbohydride 65 4 %> total 
100*0 % ; Nitrogen 1*44 %, Nutritive ratio 1 : 8, 

“b. Ash Analysis .—Moisture 9*00 % , Organic matter 86*26 %, Ash 4*74 %, 
total 100‘COX, Lime 1*6 %, Magnesia 3*3 %, Potash 4 9 %, Phosphoric acid 
9*0 %, Silica 74*5 % y Sulphuric anhydride 07 % , Chlorine trace, Soda 4*6 %, 
Iron and Alumina 1*4 %, total 100 00 % • 

“2. Lowland paddv.—a. Food Analysis .—Moisture 6*9 %, Oil 1*7 %, 
Ash 5*5 % y Woody fibre H*0 % y Proteids 7*6 %. Carbohydride 67*3 % % total 
100*0 % ; Nitrogen 1*22 %, Nutritive ratio 1 : 9*4. 

b. Ash Analysis .—Moisture 6*90 %, Organic matter 87*56 %, Ash 
5*54 % y total 100*00#. Lime 1*20 % % Magnesia 3*46 #, Potash 4*35 #, 
Phosphoric acid 8*96 %, Silica 77*44 % , Sulphuric anhydride 0*34 % , Chlorine 
trace, Soda 2*30 %, Iron and Alumina 1*95 %, total 100*00 % ?' 

Mr H. L. Van Buijren applied for seeds of the variety of Pascal uni scrohi - 
culaturn, commonly known as “ Mat-amu” reported to possess poisonous pro¬ 
perties, with a view to his investigating the poisonous agency, which it had 
been suggested to him by the Government Mycologist might be traceable to 
a phosphorescent fungus analogous to that occurring on species of Lolium grass 
in Europe. Seed obtained through Mr. S. D. M a ft aw a la t k n n k (late K. M.) of 
Balangoda are being grown at the Government Stock Garden under Mr. 
Van Buuren’s observation. 

PESTS AND. DISEASES. 

The Assistant Entomologist reported as follows on a caterpillar attacking 
Agathi plants (Scsbania grandijiora ):— 

u The caterpillars sent are larvae of a pierid butterfly. They cannot be 
certainly identified until the imago has been reared, which will probably take 
another fortnight. 

“The pest could be easily controlled by spraying affected trees with 
arsenate of lead, but as this substance is poisonous there would be danger 
in using it on leaves of trees used for curry, etc. 

Vermisapon’ which can be obtained from Messrs, E. B. Creasy & Co., 
Colombo, may be sptayed on, and is likely to be effective while the cater¬ 
pillars are small. This substance is non-poisonous,” 

Later he added :— 

“The caterpillars defoliating Sesbania gr andiflora have been bred out and 
prove to be the com non yellow and black butterfly, Terias hccabc y which also 
defoliates Albizzias.” 
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On specimens of beetles found as a pest in Marawila District the Assistant 
Entomologist reported:—“The Beetle is the well-known Cockchafer, Ltpi- 
diota pinguis. The immature stage of the beetle is a large white giub which 
lives underground and does much damage to roots of various plants. 

“ I am supplying the live specimen with various plants to discover its food- 
plant, and I am also trying it with coconut leaves of different stages of growth. 
Probably the best means of dealing with this pest is with beetle traps com¬ 
posed of fresh cow-dung and any rotting vegetation, mixed together and 
placed in prepared holes in the ground. The female beetles visit these places 
and lay their eggs in them. When the mass of rubbish has been lying about 
three months it should be turned out and any beetles or grubs seen should be 
killed. The rubbish can then be returned to the hole and examined again in 
another three months’ time. If these beetle-traps are distributed fairly 
numerously (say one to an acre), they should gradually lead to the eradication 
of all Cockchafer pests and also the black Coconut Beetle, Orycles rhinoceros , 
which prefers laying its eggs in such places.” 

Specimens of diseased cinnamon were received from Seeduwa with the 
following note “ The leaves are first affected and thence the disease appears 
to travel down the bark of the stem till it reaches the root, the branches 
withering at the same time. In some areas fully half the number of bushes 
are affected. Even when the leaves only are affected the bark is found to be 
unpeelable.” 

The Assistant Botanist and Mycologist reported on the specimens :— 
“The leaves are attacked by a Glo''osporium and a CoUclolrichum . A second 
symptom present mav be due to Pestalozzin (Grey Blight), but no specimens 
could be obtained. The leaf disease is of minor importance. The stems are at¬ 
tacked by ‘red rust' (Ccphnleuros mycoidcn) which is the cause of the damage.” 

Mango leaves attacked by a caterpillar were submitted by Mr. Molkgodk 
to the Assistant Entomologist, who identified the pest as the grub of a moth 
(Thiilassoth's Qumiraria) and suggested that the trees should be sprayed with 
arsenate of lead. 

Dr. Muttukumaru of Bandarawela forwarded specimens of an insect 
attacking the blossoms of introduced varieties of mangoes and preventing the 
setting of fruit. The specimens were submitted to the Assistant Entomologist 
who reported as follows :— 

“ The insects attacking Mango flowers are a species of Chrysomdid 
beetles. I have no named specimens of this species, and am unable to identify 
them with certainty. Spraying the trees with arsenate of lead should be a 
means of getting rid of them. As they probably attack only the flowers and 
young buds these only would have to be treated. A simple method of reduc¬ 
ing their numbers would be to send round a couple of boys, one to disturb the 
flower-bunches and the other to catch the beetles in a long-handled butterfly- 
net as they fall. An alternative method is for the second boy to hold a pan 
of water, with a film of kerosene on the surface, under the flowers so as to 
catch the falling beetles, but neither of these plans is practicable if the trees 
are very high or the flower-bunches are out of reach. On the whole, the 
spraying method is likely to prove the most successful.” 

Damaged Brinjal plants submitted to the Assistant Entomologist were 
found to be attacked by the “ Shoot Borer” caterpillar. The treatment recom¬ 
mended is to cut off each affected plant below the point of attack (which can 
be detected by a discolouration at the spot) and burning all the cuttings. The 
resulting moths may be captured and destroyed with the aid of light traps. 

The Mudaliyar, Pitigal Korale South, reported the occurrence of an insect 
pest which feeds on the leaves of the coconut palm. 

The Assistant Government Entomologist is visiting the affected area with 
a view to studying the pest. 
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On specimens of damaged Knol-kohl, the same officer reports 

“ The trouble is apparently caused by brown ants (most probably Dorylus 
orientalis ), which attack and eat many garden plants and vegetables. The 
presence of the white ant is doubtless due to the use of the cow-dung manure, 
and is a sign that the former was not sufficiently rotted ; as they will not 
attack really old manure after fungal growth has ceased in it (i.e., when de¬ 
composition has proceeded as far as it will go). Probably the white ants were 
first attracted by the manure and then the Dorylus ants were attracted by the 
presence of the white ants, subsequently transferring their attention to the 
Knol-kohl. “ Vaporite” should be dibbled into the ground near the plants or 
mixed with the soil some days before putting the plants down. It should not, 
however, touch the roots/’ 

On a specimen of insect-damaged brinjal at Anuradhapura, forwarded by 
Mr. Madanayake, Agricultural Instructor, the Government Entomologist re¬ 
ported :—“ The insect is Lcucinodcs orbonalis , which bores into young shoots 
of brinjals in India and Ceylon. The affected shoots and fruits should be 
collected and destroyed.” 

CINNAMON BARK OIL. 

In June last the Director of the Imperial Institute wrote:— 

“ I understand that before the war a considerable quantity of cinnamon 
bark oil was distilled in Ceylon and exported to France and Germany, whence 
part of it was re-exported to this country. 

“ Importers in this country are now desirous of getting into direct touch 
with Ceylon producers of cinnamon bark oil, and I shall be much obliged if 
you will let me have the names and addresses of such firms, with any informa¬ 
tion that may be available as to the price at which the oil could be offered 
and the quantities available for shipment. 

44 For certain purposes it is essential that importers should be in a position 
to guarantee that this oil is genuine, i.e. that it consists only of oil-distilled 
from cinnamon bark and contains no added cinnamic aldehyde, cassia oil or 
other adulterants. I realise that it may be difficult to obtain trustworthy 
information on this point, but I shall be much obliged if you will make 
enquiries and let me know whether I could assure the British Firms interested 
that they can regard the oil as genuine. Mr. Bruce may be able to give you 
assistance and information on this part of the subject. 

44 1 shall also be glad to have a typical sample of about 1 lb. of the oil.” 

On consulting the Secretary, Lowcountry Products Association, that 
officer reported 44 The distillation of Cinnamon Bark oil was practically 
abandoned some years ago owing to a drop in the price offered for it and the 
greater demand for the Leaf Oil. It is not likely that a trade involving the 
setting up of stills for distillation can be restored afresh unless there is a very 
strong demand for pure Bark Oil, and, at the same time, the market for 
Cinnamon Chips from which it is distilled shrinks considerably. I realise, 
however, that the enquiry from the Imperial Institute deserves the closest 
attention of the proprietors of Cinnamon Estates, and shall endeavour to 
arrange for a conference with them and inform you definitely whether it is 
possible to revive the industry. I may add that if the Bark Oil is distilled it 
will be pure.” 

Messrs. Chas. P. Hayley & Co. wrote:— 

44 At the approximate price of Re. 1/25 to Re. l/SO per oz. leaf oil is un¬ 
doubtedly mixed with the bark oil, but at about Rs. 3/ to Rs. 3/50 a pure dis¬ 
tillate can be obtained.” 
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Mudaliyar A. E. Rajapakse furnished the following information ^“Un¬ 
adulterated Cinnamon Bark Oil is not exported from the Island owing to its 
high cost and the absence of a satisfactory market. The oil which is being 
exported from Ceylon and passed off as bark-oil generally contains 50 per cent, 
or more of cinnamon leaf oil. If any pure Bark Oil has been recently ex¬ 
ported to England from Germany it must have been oil distilled in Germany 
from Chips. If there are buyers at Rs. 3/- an ounce I am prepared to take it 
up and distil the oil myself and give a guarantee as to its purity.” 

Mr. Bruce wrote :—“The market for this product is very poor at present. 
The product is rarely pure, containing from 10 to 20 per cent, of leaf oil.” 

Subsequently the Secretary of the Lovvcountry Products Association 
reported :—“I have now had the privilege of consulting those engaged in the 
Cinnamon industry, and I am prepared to supply any English consumers who 
desire to purchase Cinnamon Bark Oil about 1,000 ounces per month. The 
price F.O.B. in Cevlon will be about Rs. 2/25 or 3 shillings per ounce. 

“As the Cinnamon industry is at a very low ebb it will be of particular 
benefit to small-holders if an order can be secured. I may mention that the 
previous price for this oil was 4 shillings.” 

A pound sample was specially distilled for the Society and submitted to 
the Government Agricultural Chemist, whose report on the same was as fol¬ 
lows:—“Aldehyde 68 per cent.; Eugeuol 16 per cent.; Rotation TO. I 
consider this a commercial sample and of fair purity although it is rather high 
in Eugenol.” 

POLLINATION OF CACAO. 

The A. 1. Root Company of Medina, Ohio, the leading apicultural firm in 
America, and therefore greatly interested in the work of the honey-bee as an 
agricultural ally, wrote under date July 6th :—“You are doubtless aware that 
the agency of the common honey bee is valuable in the pollination of the 
fruit of the temperate zone, e.g. apples, grapes, peaches and plums. The bees 
carry the pollen from one blossom to another, and from one tree to another. 
This results in a much larger yield than would be the case were the wind 
alone relied upon to perform the service. 

“We write for information as to what part the bee plays, if any. in the 
pollination of tropical fruits, such as citrus, bananas, ancl cacao. We have 
considerable information in regard to other tropical fruits, but what we want 
to get at mostly is something in regard to the pollination of cacao. We 
should like to know if honey bees have ever been .seen on the blossoms of 
cacao, or whether the fruit will mature and produce good seed in places where 
the honey bee is absent.” 

On consulting those likely to afford information on the point, the Assis¬ 
tant Entomologist wrote:—“I have not yet had opportunity of observing the 
part played by bees in the pollination of the Cacao blossom. I will take the 
first opportunity of watching this. Off-hand, however, I think it unlikely that 
they play any important part.” 

“ Citrus and Banana flowers are pollinated by bees.” 

The Manager of the Experiment Station, Peradeniya, wrote regretting 
his inability to furnish any data, but said he would watch and see, though he 
was of opinion that bees did not take much part. In his opinion the pollinating 
agents were more likely to be ants and small winged insects. 

Dr. Uzel’s observation at Peradeniya led him to the conclusion that 
pollination in cacao was affected solely by Thrips, which were most in evidence 
on the flowers. 

E. E. Green recorded the occurrence of no less than 30 specimens of 
the common Aphis (Ceylonia theccccola) on a single flower. 
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Hart was of the view that pollination was due to several kinds of small 
insects. ' He disputed Uzel's statement, since in Trinidad there were few if 
any Thrips, which, therefore, cannot be said to be solely instrumental in 
pollinating cacao flowers. 

Hart dwelt on the fact that little trouble is experienced by any want of 
effective pollination, as fertilization is regularly effected in proportion to the 
flowers that appear. 

INTRODUCTIONS* 

Seed of a new variety of Dhall ( Cajanus indicm) were procured through 
the courtesy of the Deputy Director of Agriculture, Northern Circle, India. 
The variety is from a selected line raised at the Government Experimental 
Farm, Poivar Khera. The chief characteristics of the new Dhall are a 
spreading bushy habit, a heavy yield, white pods and light coloured seed and 
a small sowing rate (2 seers per acre). The seed was distributed to Agricul¬ 
tural Instructors and School Gardens. 

The Society is indebted to Dr. David Fairchild, Agricultural Explorer, 
U S.A. Department of Agriculture, for seed of Phaseolus aculifolius , commonly 
known as the Tepary bean from Arizona. It is specially suited to dry areas 
as it germinates quickly in little soil moisture, and, once established, stands 
drought successfully. Tepary is reputed to give four times as large a crop 
as the ordiuary Kidney bean. The seed was distributed in October for trial 
in the drier parts of the Island and reports as to its growth are being awaited. 

In July last Mu. C. Cassipillai, who is always ready to try new methods 
of cultivation and new varieties of crops, wrote inviting attention to the 
reference to San Ramoan coconuts on page 110 of Copeland's work on the 
coconut, where the author states that 3,270 nuts of this variety go to make a 
ton of copra, i.e. about 818 to the candy. This he pointed out as remarkable, 
and enquired if the Society could get him some seed nuts for planting. 

By communication with the Agricultural Department it has been possible 
:to procure 4 dozen nuts which have been despatched to Mr. Cassipillai, and 
were in good time for planting during the N. E. Monsoon rains. The nuts 
•which are abnormally large were received in excellent condition, nearly <\ r ,} 
Slaving germinated in transit. 

This introduction is a notable one, particularly for the Jaffna peninsula, and 
thanks are due to Mr. Cassipillai for his enterprise. 

DISTRIBUTION OF PLANTS AND SEEDS* 

Mudaliyar A. Nagaxather of Nuwara Eliya has offered to supply a 
quantity of the purple Jaffna “ King Yam ” (a variety of Dioscorea alata) for 
distribution to the headmen of the Kurunegala District through the Govern¬ 
ment Agent of the North-Western Province, with a view to encouraging the 
cultivation of this excellent tuber in the district. Mr. Nagaxather reports 
what is not generally known, that the yam thrives at high elevations (6,200 ft.) 

In September the Society imported 3,200 lb. of acclimatised English 
seed Potatoes from Ootacamund and distributed to those who had booked 
orders beforehand in response to a notice in the Tropical Agriculturist, 
the potatoes going to Nuwara Eliya, Kandapola, Maskeliya, Talawakele, 
Brmdarawela, Pundaluoya, Welimada, Deltota, Mediwaka and Ambawela. 
The orders varied from 28 to 800 lb, 

Mr. A. J. Kkllow, who has h i:l considerable experience and success in 
potato-cultivation, has been good enough to write with regard to seasons in 
Ceylon: “I have had the best results from July-August planting and fairly 
good from sets put down in February March, but the climatic conditions 
vary so much in Ceylon that it would be impossible for me to give an opinion 
as regards any locality other than this. As a general rule, however, I would 
suggest a choice of season when a period of 3 months can ordinarily be 
depended on for pretty fair weather, i.e., without too much rain. . If the 
plants are exposed to heavy rains after blossoming—which generally occur* 
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about 2 months from setting—they are liable to be affected by blight which 
is frequently transmitted to the tubers.” 

For the October planting season the Society distributed the following 


plants and seeds :— 


Vegetable Seeds 

... packets 1,165 

Seedling plants 

1,117 

Co wpea 

lb. 134 

Seed potato 

. 3,200 

Indian grafted plants... 

426 

Australian budded plants 

30 

Burmese drought-resisting paddy... 

... 2 bush. 6 measures 

< Dura (Sorghum) 

8 „ 14 lb. 


The Society has now distributed between 10 and 11,000 grafted plants 
from India, and it has been decided not to import any more, at least for a 
time. Whether these imported varieties will prove suitable to local con¬ 
ditions and bear as good fruit as in India remains to be seen. Members are 
reminded that our local varieties of mangoes are as good as any if the right 
sorts are propagated and that every effort is made by the Society to provide 
the best of these. 

MISCELLANEOUS. 

Agricultural Education .—Arrangements have been made by the Director 
of Agriculture for the opening of a School of Tropical Agriculture at 
Peradeniya early in January, and so far a large number of applications 
for admission have been received. Two hostels are to be provided for 
resident students, and these will be in charge of responsible officers. 
Arrangements have been made for the erecting of temporary class-rooms on 
the grounds of the Royal Botanic Gardens, towards the cost of which the 
Agricultural Society contributed a grant of Rs. 1,000. 

Poultry Rearing. —l)k. H. M. Fernando and Mil H. L. Dk Mel have ap¬ 
proached the Secretary with a practical scheme for the improvement of village 
poultry, the cost of which they offer to meet. Details are under discussion 
and will be made known shortly. 

Bee-keeping. —Mr. Thompson, a visitor from India, had a consultation 
with the Secretary and the Assistant Entomologist with reference to bee-keep¬ 
ing in the East, and the Society’s comb-foundation machine was specially 
worked for his benefit at the Government Stock Garden. Mr. Shanks, who 
still maintains his interest in apiculture, has kindly communicated to the 
Society the results of observations made with regard to the comparative 
weight of the English (.4. niellifica) and the Indian honeybee ( A . imlica ), 
viz., that while about 5,000 of the former go to make a pound, approximately 
11,500 of the latter are required for the same weight. 

Mr. D. S. Corlett, Manager, Experiment Station, Peradeniya, writes : 
“My bees have gone into the super and worked on all the frames which are 
pretty full up.” 

Soy Beans .—Reference has previously been made to the introduction of 
several new varieties of Soy Beans from Bangalore. At Balangoda Agricul¬ 
tural Garden 12 varieties were grown in plots 3x 16, and of these the three 
best were found to be : (1) Willson, (2) Seka Leha and (3) Brown No. 2 
(creeping variety) all of which gave a yield equal to between 6 and 7 cwt. of 
seed per acre. 

The seeds were put down on July 12th, the plants flowered about the 
middle of August, and the crop was gathered in the first week of October, 
except in the case of Brown No. 2 which cropped 2 to 3 weeks later. 

The pods, when about half-ripe, were attacked by field rats and the crop 
was thereby to some extent reduced. 

C. DRIEBERG, 

Peradeniya, Secretary, C. A. S. 

30th November, 1915. 
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THE EFFECT OF RADIUM ON THE 
GROWTH OF PLANTS. 

E. J. RUSSELL. 

Among the many remarkable prpperties of radium it was perhaps natural 
to expect that it might have some definite effect on plants, and even, under 
suitable conditions, cause sufficient increase in the amount of growth to 
justify its use in horticulture and agriculture. The early report noted a 
more or less complete inhibition in cell activities in younger and especially 
embryonic tissues, with few exceptions. The action of radium through the 
soil, however, was different; germination and growth were both accelerated, 
and the plants furthest away were stimulated most. Acqua found that 
different plants, and even different organs of the same plant, were differently 
affected, the root system in general responding more markedly than the 
serial parts, and in his experiments being arrested in their development. 

The intensity of the radiation is important, and G. Fabre, using Linum 
catharticum as test plant, was able to obtain increased development and 
germination of seedlings by working with emanations up to 1’5 microcuries 
per 2 litres of air, and to retard development by using emanations of 40 
microcuries per litre of air. H. Molisch obtained a like result : young 
plants of vetches, beans, sun dower, etc., were stimulated in growth by weak 
emanations, but checked or entirely stopped by stronger ones. He further 
claimed that the “ rest period ” could be broken by the radium emanation, 
and forced lilac into bloom in November by attaching pipettes containing 
small quantities of radium chloride to the terminal buds. In his earlier 
experiments he, like Dixon and Wigham, failed to detect any radiotropism, 
but later on he found indications in the case of certain heliotropically sensi¬ 
tive plants, e.g., oats and vetches. 

These and similar results naturally suggested that the residues left after 
the extraction of radium, but still containing radio-active material, might have 
definite manurial value, and it was not long before definite statements were 
forthcoming. Baker claimed that increased yields of wheat and radishes 
had been obtained by mixing one part of radio-active material (2 mg. ra. per 
ton) with ten of soil. It is true that Stoklasa's results were negative 
(although in his other experiments radium emanations increased growth to a 
marked extent), but this did not prevent the introduction of radio-active 
fertilisers, and the enterprising syndicates and companies concerned were by 
no means loth to push their wares. The staffs of the agricultural experi¬ 
ment stations being busy people and, moreover, somewhat sceptical about 
plant stimulation on account of some rather sad failures, did not generally 
take the matter up, and it remained for Mr. Martin Sutton to carry out the 
necessary tests. 

Mr. Sutton's experiments were made with radishes, tomatoes, potatoes, 
onions, carrots, and marrows, some grown in pots, others in plots out of 
doors. Eight different radium residues were used, in addition to pure 
radium bromide ; the dressings w^ere so arranged that equivalent quantities 
of radium were given in each case (1/4,000 mgtn. radium bromide to 15 lb. 
of soil in the pots; 2\ times this amount per square yard to the plots)* 
Controls were set up, including a set treated with the other substances 
present in the residues, designed to ascertain whether those had any effect. 

The results have just been issued by Mr. Sutton. Going carefully 
through them, one is forced to the conclusion that the radio-active materials 
have been ineffective. In no case is there any clear evidence of in¬ 
creased growth. Even the pure radium bromide seems to have done 
nothing. We are, therefore, left with an apparent discrepancy. The work of 
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the physiologists, assuming it to be sound, certainly indicated that radium 
emanation is capable of stimulating certain cell activities. Mr. Sutton's 
results show that such stimulus, if it exists at all, does not affect the final 
growth of the plant. The discrepancy is not a new one; it is periodically con¬ 
fronting the agricultural investigator. Thus Dr. Winifred Brenchley, at 
Rothamsted, has failed to obtain increases in growth by supplying plants v ith 
inorganic poisons which have been supposed to stimulate certain cell func¬ 
tions in suitable dilutions. The result opens up the prospect of an interesting 
discussion, but it also shows the danger of arguing from a simple physiological 
observation to a complex phenomenon like the growth of a plant in soil.— 

Nature. 


DIE-BACK OF LIME TREES IN 
MONTSERRAT. 


As affording an interesting comparison with the description reviewed 
above of citrus branch troubles in the Isle of Pines, the following extract is 
published from a report made to the Imperial Commissioner of Agriculture 
respecting a recent short visit to Montserrat:— 

4 The factors concerned in the dying back of twigs and branches are possibly 
somewhat complicated, and cannot be determined with certainty by inspection 
and the examination of specimens. Observation of the sequence of events 
during their decline are necessary before a definite conclusion can be reached. 
Certain probabilities, however, may be indicated. 

‘Much of the die-back is complicated by the presence of scale insects on 
the branches which fail. I was able, however, to find instances where scale 
insects were practically absent and where there were no indications of their 
having been present in adequate numbers to account for the failure. I regard 
them in most cases as accessories merely, which hasten, but do not cause the 
death of twigs and branches. I am more inclined to believe that it is usually 
when the branch has already become sickly that they are able to increase to 
a serious extent. 

‘There are two fungi present on diseased branches at a sufficiently early 
stage and with so much regularity as to enable them to be regarded as 
possible parasites. The first of these is a species of Colletotrichum whose 
fructifications are found everywhere in the islands I have visited on dead or 
dying lime twigs. It closely resembles the withertip fungus of American 
writers on citrus diseases (Colletotrichum gloeosforioiiies) but has not been 
found to cause any such effects on leaves and fruits as are recorded for that 
fungus. A case has been seen on a young tree in Barbados which left little 
room for doubt that this fungus can under some circumstances bring about 
the death of twigs and small branches. I have not seen any indication of its 
presence on larger branches. 

‘On such diseased main branches as were examined in Montserrat, the 
fungus found working up to the margin of apparently healthy wood and fruit¬ 
ing on the dead baik is a Diplodia, which appears to be the same as the well- 
known cacao fungus. In the case of cacao it is associated with the die-back 
that occurs on trees in exposed situations, usually in circumstances which 
make it difficult to decide whether the die-back has attracted the fungus, or 
the fungus has caused the die-back. The general opinion, to which I myself 
adhere after a period of doubt, is that it acts as a parasite on trees weakened 
by unfavourable conditions. It may very well be found to have a similar 
position in respect of lime trees.’— W.N. in the Agricultural News. 
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LOSS OF WATER FROM WEEDS. 

LYMAN J. BRIGGS, M.S.,Ph.D. 

A relatively small proportion of the total annual rainfall is conserved in . 
the fallow. The maximum quantity of stored moisture available for crop 
seldom exceeds 4 inches of rainfall in sections where the annual rainfall 
ranges from 13 to 18 inches. This low efficiency is due in part to loss from 
run-off, but mainly to surface evaporation, and to loss through the transpira¬ 
tion of weeds. Numerous measurements have shown that a rainfall of less 
than | inch does not contribute to the permanent store of moisture in the soil 
unless the surface soil is already wet from previous rains. If the rainfall 
penetrates the soil below a depth of 6 inches, its rate of loss due to evapora¬ 
tion is low. But if the fallow is weedy, the stored water is lost through the 
transpiration of the plants almost as rapidly as if the moist subsoil were freely 
exposed to the air. The water requirement of weeds is fully as high as some 
of our most valuable crop plants. For example, pigweed (Amaranthus retro- 
flexus ), tumble-weed (Amaranthus g rcccizans ), and Russian thistle (Salsola 
pestifcr ), have a water requirement as high as the millets and sorghums, while 
sunflower (Hriianthus petiolarus ), and lamb’s quarters (Chcmfoitinm album) 
rank higher than many of the legumes. The dry-farmer can therefore produce 
a valuable forage or grain crop with no greater expenditure of water per pound 
of dry matter than is lost through the weeds on his fallow. 

Determination by W. W. Burk, in Nebraska ; R. W. Edwards and J. G. 
Lill, in Kansas; and C. B. Bukmeister, in Texas, all unite in showing tha* 
the evaporation loss from land from which the weeds are sliced off with a hoe 
is but little greater than from cultivated plats. In other words, cultivation is 
effective in conserving water mainly through the destruction of weeds rather 
than in the reduction of surface evaporation. This is well illustrated by 
Lull's measurements at Garden City, Kansas. The moisture content of the 
mulched plat did not differ markedly from the plat on which the weeds were 
kept sliced off with a sharp hoe; while the plat on which the weeds were 
allowed to grow was dried out to a depth of 3 feet. 

A striking example of the loss of moisture from weeds is also shown in 
experiments by P. V. Cardon, at Nephi, Utah. Winter wheat was grown on 
four plats by the summer fallow system, one-half the plats being in wheat 
each year. Two plats were fall-ploughed each year, and during the follow¬ 
ing summer, one plat was cultivated to destroy the weeds, while the other 
was left untouched, except to clip the weeds in time to prevent the seeds 
maturing. In the autumn, both plats were sown to winter wheat. The ex¬ 
periment was conducted for four years, and during this time the yield from 
the cultivated plat averaged 4 bushels more per acre than trom the weedy 
plat. 

The loss of moisture in these plats as the season advanced, due to the 
demand made by the weeds, is illustrated in the accompanying graphs, Fig. 4. 
(Nut reproduced ). That this loss is primarily due to the weed cover, and 
not to direct evaporation, is supported by the fact that in other experiments 
at this station, spring-ploughed, uncultivated fallow on which the weed- 
growth was slight was practically as effective as cultivated fallow in conserv¬ 
ing moisture. The average moisture content (6 feet in depth) of the weedy 
Nephi plat was, at the time of the spring sampling, OS per cent, below the 
cultivated plat; and at the time of the fall sampling, 4*5 per cent below the 
cultivated plat. This loss in moisture during the summer is equivalent to 
3*3 inches of rainfall stored in the soil . This amount of water is sufficient, 
according to the water-requirement measurements of Briggs and Shantz, to 
produce 10 busihels of wheat per acre at Akron, Colorado, where the evapora¬ 
tion is the same as at Nephi. In 1911, the actual increase' in yield of the 
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cultivated plat over the weedy plat was 11 bushels per acre. During the other 
years, the yield was reduced by winter-killing, so that the water supply was 
not the primary factor in determining production. Surely no more convincing 
proof is needed of the necessity of keeping fallow land free from weeds in 
regions where the moisture supply is of primary importance!— Journal of 
Agriculture, Victoria. 


ANT EXTERMINATION. 

For the extirpation of ants the following remedies are good. To be 
effective, they require attention and perseverance. It is well to find their 
main burrow or nest, if possible. Arsenic is sure destruction to them, but it 
is dangerous to handle :— 

Air-slaked lime plentifully dusted in warm dry weather over and around 
the hills, or in the house or other places infested, will cause the ants to vacate 
them in a short time. 

Snuff: Dust a little snuff upon the floor of the rooms or pantry. 

Draw a thick chalk line around a smooth tree or across an upright board 
or post, and they will not pass over it. 

Camphor : Put a piece of camphor, the size of a filbert nut, into 2 quarts 
of hot water. When cold, apply to pot and other plants, and the insects will 
be driven off without injury to the plants. 

Mix together 1 part of calomel and 10 parts of finely powdered white 
sugar, and lay it in little heaps about their nests and runs. The ants will eat 
it and die. 

Coal oil, mixed with six times its bulk of water, sprinkled over the nests 
every few days, will kill and drive them away. 

Pans or saucers, nearly filled with honey or sweet oil, attract ants, and 
they are drowned in it. 

Flowers of sulphur, l lb.; potash, 4 oz. Set in an earthen vessel over 
the fire until dissolved and united. Afterwards beat to a powder. Infuse a 
little of the powder in water and sprinkle in places infested with ants. 

To Destroy Black Ants: A few leaves of green wormwood scattered 
among the haunts of black ants will drive them away. 

Red Ants: Powdered borax sprinkled around will exterminate both red 
and black ants. 

Make holes in the ant hills, 6 in. deep and 1 ft. apart, with an iron or 
zinc tube fitted with a wooden stake. Withdraw the stake. Pour 1 table- 
spconful of bisulphide of carbon down the tube. Withdraw the tube and 
stop the hole immediately. Bisulphide of carbon is very inflammable.— 

Queensland Agricultural Journal. 


POISONOUS PLANTS. 

To the Editor of the Tropical Agriculturist. 

Dear Sir, 

In connection with the interesting article on Poisonous Plants commun¬ 
icated by Mr. H. F. Macmillan to the October, issue of the Journal it may 
be added with reference to Glorioaa superba that there is a strange notion 
locally prevalent about it, viz., that the poisonous properties are transferred 
from the aerial to the subterranean parts of the plants during the day and vice 
versa at night time, so that pasturing animals may eat the foliage with 
impunity in daylight and such animals, like the pig, as dig for their food 
may consume the tubers after dark without any evil effects. 

Yours truly, 

C.D, 
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PROGRESS REPORT, PERADENIYA 
EXPERIMENT STATION* 

(15th August , 1915 ) to 15th October , 1915J 

TEA. 

The return for the month of August was 1,566 lb. green leaf, and for 
September 2,237 lb. from five acres. 

Dadaps in plots 144 and 149 were pruned in October, yielding 1,791 lb. 
green leaf and 1,120 lb. per acre respectively. 

All pruned plots have been tipped, three months after pruning. 

All drains have been cleaned- 

RUBBER. 

In the beginning of October, plots 11, 12 and 13 were supplied with 40 
stumps raised from seed of No. 2 tree (Heneratgoda). 

COCOA. 

The Dadap shade in all the plots has been thoroughly lopped for the 
second time this year. 

A round of canker has been finished, the cankered bark being lightly cut 
off and the diseased area rubbed over with copper sulphate, instead of as 
hitherto practised, the whole affected area being cut out down to the wood. 

By this treatment it is hoped the fungus will be killed and the wound 
h .al quicker. 

Owing to the continued damp weather much pod-fungus is prevalent. 

Picking will be carried out every two weeks to check the spread of the 
fungus. 

Lime at the rate of 2 tons per acre was applied to the plots in Experiment 
C in September. 

Lime has also been applied to a poor patch of J acre in Dr. Lock's plot. 
All the young trees in this plot have also been forked round. 

The artificial manures necessary for manuring the cocoa experiments 
have arrived and been stored ready for application in February. 

Three rounds of pickings have taken place. The last lot was fermented 
for only 36 hours; this being sun-dried, has given the beans a remarkably 
fine colour. 

COCONUTS. 

4lS only Rs. 22 per 1,000 nuts were offered at the last auction in 
September, the nuts were not sold but turned into copra and sold in Colombo 
for Rs. 52*00 per candy giving us a profit of Rs. 90 00 on the consignment 
over what the nuts would have sold for. 

Lime at the rate of 2 tons per acre has been applied in September to the 
plots in the new scheme for manuring the 11 acres of young palms. 

The plots have all been kept well disc-harrowtd and the palms weeded 
round. 

The beetle-traps have been re-set against the rainy season as rhinoceros 
beetle has again become very prevalent. 

PADDY. 

The six weeks old seedlings from Dr. Lock's selected paddy were trans¬ 
planted from the nursery on the 6th September and planted 6 in. by 6 in. 
single plants. The i bushel sown only supplied enough plants to plant 1 acre, 
so that the remaining i acre had to be supplied two weeks later, from plants 
thinned out from the portion sown broadcast. 
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The field has been divided up as follows:— 

\ acre above road broadcasted 23rd August. 1 acre below the road, right 
hand side of the drain broadcasted 23rd August, at the rate of 1 bushel 
per acre. Plants have been thinned out as they were too thick. Plots were 
weeded early in October. 

Left hand side of drain l| acres transplanted 6 in. by 6 in. 

Two small plots of Hondarawala “ hill” paddy sown broadcast on 6th 
September and one small plot of Philippine paddy the plants of which were 
kindly supplied by Mr. Beddfaveu of Kandy, planted 7th October. 

The transplanted is showing a remarkably vigorous growth and is stool- 
ing very well. 

The whole field looks in a much healthier condition than last year, save 
where the levelling necessitated the removal of the surface soil to fill in the 
low portions. 

These poor portions should recover in time after cultivation and green- 
manuring. 

There are five factors at work on the improvement of the field, namely :— 
Draining, dry-ploughing, levelling, controlled water supply, and selected seed 
from last crops. 

DURA. 

The red variety of Sudan Dura picked out of the other varieties, white 
and yellow, from the Soudan and sown 17th June was harvested on October 
10th, i.e., 115 days from sowing. 

The crop was very fine and made a good show when ripening with its 
rich, red colour. The stem borer (Chilo simplex and not scsamia inf evens as 
previously stated) which attacked the plants does not appear to have done 
much damage, but the stalks are all being burnt on the fields to kill all eggs 
and larvie still in the stalks. 

A variety, pink in colour and more easily detached from the husk when 
threshing, has been observed and kept apart for resowing and obtaining 
yet another variety. 

The whole of this red Dura as well as 25 bushels of the other varieties 
have been distributed to the Government Agents of the North-Central, Nor¬ 
thern, Eastern. Uva and Central Provinces, and to the Secretary, Agricultural 
Society, as well as to private individuals, for free distribution to chena and 
other cultivators to grow and report on. 

It is thus hoped to familiarise the Ceylon goiya with this valuable grain. 

COFFEE. 

'fhe young coffee plants have each been given b lb. basic slag reserving 
several rows in each plot as controls. 

The five year old Robusta has been manured according to the scheme 
tabled at last meeting. 

All the new plots have had the shade-dadaps lopped and the leaves 
mulched round the plants. 

The sweet-potato, sown to smother the Cora grass, has been uprooted as 
the shade from the Dadaps should be sufficient to check the growth of 
the Cora. 

Green-bug is common on all the young plants but is kept in check by 
spreading the fungus Cephalo sporium . 

The hybrid trees round the Show plots are bearing a remarkably heavy 
crop. 
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MANILA HEMP. 

The plants received from the Philippines in August 1914 are now 10 feet 
high and are producing quantities of suckers. These are being distributed 
to Hakgala and other places. 

The plants are being manured to show a vigorous growth. 

ECONOMIC PLOTS. 

In the fibre plots the Jute and C. Juncea have been uprooted, the seed 
being saved for replanting, and the sesamum has been harvested in the old 
plots. 

These plots have been ploughed for resowing. The remaining plots of 
10 acres, sown in peas and other pulses to improve the soil, have been 
ploughed and disced ready for sowing in legumes. 

Owing to retrenchments the establishing of these plots in economic pro¬ 
ducts must be again postponed. 

KITCHEN GARDEN. 

The limes planted in June 1913 are flowering and some fruit is setting 
which show's healthy growth for only two years old. They have been kept 
well cultivated and the ground-nut mulch intcrgrown, dug in round them with 
a little cattle manure twice a year. 

The pines have been well manured. 

LABOUR. 

Ample for the means w T e are allowed. New lines on hill top have been 
re-roofed with iron by the Public Works Department, 

DUDLEY S. CORLETT, 
Manager, 

Experiment Station, Peradeniya. 


A RUN THROUGH JAVA. 

C. A. C. CUNINGHAM. 

The steamer anchored about a mile from the wharf, and I went ashore 
in a motor launch, with the sun pouring down relentlessly. After much diffi¬ 
culty and delay in getting through the Customs, and obtaining my railway 
ticket, caused largely by my ignorance of the Dutch language and Dutch 
money, I took my seat in the train bound for Weltevredin (New Batavia). 
After a run of about half-an-hour through low-lying swampy ground and 
cocoanut plantations, and for some distance along the side of a rather dirty 
looking canal, in which w r ere numerous bathers, I left the train, and obtained 
a gharri (vehicle), and was driven to my hotel. Here I had the pleasure (?) 
for the first time in my life of tasting the Javanese national dish, known as a 
“Rice Taffel.” It is a mixture of rice, curry, chicken, eggs, jam, fruit, pud¬ 
ding, and numerous other things and flavourings of all sorts thrown into a 
basin and mixed up. I did my best with it and survived, but I hope Provi¬ 
dence may, in the future, preserve me from being again so foolhardy as to 
partake of this wonderful production of the culinary art. I remained a few 
days in Weltevredin, seeing its museum, streets and buildings, and other 
sights, and driving out to Old Batavia, and having a look at its old-fashioned 
streets and decaying houses, with its river thickly studded with native barges 
and old-time craft. As cholera was rather rife, I determined to move on, so 
early one morning I took the train to Buitenzorg, about 30 miles or so situated 
857 feet above the sea. I p issed through a most picturesque country up 
through the mountains among cocoanut and banana plantations and native 
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villages, the fresh morning air and the novelty and beauty of the scene 
adding a zest and a delight to everything. My chief object in visiting Buiten- 
zorg was to see the far-famed, world-renowned Botanical Gardens. Previous 
to seeing these gardens, I had always considered the Botanical Gardens at 
Singapore the most beautiful I had ever seen. I am, however, constrained to 
admit that in my opinion they must take second place to those at Buitenzorg. 
They are a perfect paradise on earth. The collection of orchids, all growing 
in the open, is wonderful, and covers a large space. The Victoria Regia, with 
leaves probably 4 feet in diameter, floats in silent beauty and majesty on the 
still waters of the lake in front of the Governor’s Palace, and the splendid 
collection of economic and other trees and shrubs makes picturesque and shady 
avenues, along which one can saunter leisurely to lind some shady nook in 
which to rest and watch the native gardeners working in their own peculiar 
way. My visit to these gardens will always remain one of the most pleasing 
memories of my many travels. From Buitenzorg I went by train—a seven 
hours’ journey—to Gardet, 2,000 feet above the sea. This town is encircled 
by 14 volcanoes, and is the centre of an intensely cultivated district, rice, 
coffee, bananas and coconuts growing in perfection. The rice cultivations 
are, indeed, well worth seeing. The little plots which extend as far as the 
eye can reach, are all irrigated, and the hills are terraced and irrigated nearly 
up to the top. The general effect is beautiful and picturesque in the extreme. 
The manner in which the Javanese cultivate and irrigate the rice fields strikes 
one with profound admiration, and is a wonderful monument to their industry 
and engineering ability. Hundreds of them, men, women and young people 
are to be seen working together in the fields. Sometimes they are to be seen 
ploughing with an antiquated wooden plough drawn bv a water buffalo, at 
other times planting, and at others plucking the ears of rice one by one, and 
making them into little bundles—-a peaceful, contented, happy and delightful 
scene. 

Making an early morning start, 1 drove about nine miles, and then got a 
pony and a native guide, and by various winding paths and mountain backs, 
through rice, coffee, tea, tapioca, tobacco and banana plantations reached 
“ Papandajan,” an active volcano situated about 8,000 feet above sea. The 
excursion was very pleasant, but the mountain tracks were very rough, and, 
in some places, very steep. I passed through some miles of jungle, reminding 
me very much of the Mew Zealand bush. I also visited Lake Bagendit, and 
crossed over it on a native raft paddled by four pretty native girls, and then 
visited some hot springs a few miles distant. From Garoet I had another 
seven hours’ train journey to Djokdja, and, after seeing the water castle and 
other sights, trammed and drove to Boroboedoer, and spent a day inspecting 
and admiring its wonderful temple built between the eighth and ninth cen¬ 
turies. Jt is justly considered to be one of the wonders of the world, and is 
supposed to represent the transmigrations of the soul and the life of Buddha. 
There is no interior to it. It consists of a series of terraces all beautifully 
carved, and on the outside walls of these terraces sit in apparent meditation 
innumerable statues of Buddha, The view obtained from the terraces is 
lovely in the extreme, extending, as it does, for miles over a fertile and highly 
cultivated plain covered with rich tropical vegetation. In returning to 
Djokdja, I visited the temples of Mendoet and Pawon, in the former of which 
are immense statues of Buddha and two princes. The next place of interest 
which I visited was “Tosari,” a sanatorium 6,000 feet above sea. It is truly 
a picturesque spot, and is much patronised and appreciated by people living 
in the lower parts of Java. A blanket at night is indispensable, and one morn¬ 
ing a very slight frost was discernible. From Tosari I rode out about 10 miles 
to Bromo, another active volcano. In going to Bromo it is necessary to cross 
the Zandzee (a sea of sand). It is the bottom of an extinct crater, and is 
7,000 feel above sea level. After crossing this the foot of the Bromo is 
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reached, and then a climb* 253 steps made by the Dutch Government, brings 
one to the mouth of this active volcano, down which a clear view is obtained. 

From this point is also obtained a splendid view of “ Sineroc,” another 
active volcano, 12,000 feet above sea level, and the highest mountain in Java. 
From Tosari I went to Sourabaya, and thus ended my travels in this beautiful 
and fruitful island. As this paper is somewhat longer than I intended, I shall 
not describe the sights of Sourabaya, or refer to other parts of Java which I 
visited. Neither shall I refer to some of its other products further than men¬ 
tioning that sugar cane is extensively grown, and large sugar mills are to be 
seen in several parts of the country. Cinchona, from which quinine is obtained, 
is also grown to a certain extent. To sum up, Java is only a little less in 
area than the South Island of New Zealand.* It is a rich, picturesque, and 
productive country, supporting 35,000,000 of people, nearly all of whom are 
natives living in small crowded villages, and, as is well known, it is a portion 
of the Dutch East Indies. It has no parliament of its own, and is governed 
from Holland. On the whole the hotel accommodation is good, and the 
charges reasonable. The railways are comfortable, and the fares moderate. 
To anyone who has not seen it, I think it is well worth a visit.— Jourx. or 
the Canterbury Agric. and Pastoral Association. 


CONTROL OF FLIES IN RURAL 
DISTRICTS. 

C. W. HOWARD. 

Dr. H. W. Hill, of the Minnesota Public Health Association, has 
recently said that the rural fly is worse than the city Hv and that “death and 
disease caused by Hies is confined chidly to rural districts. ” This fact has 
been recognized by this office for some time and our work against the house¬ 
fly has been conducted almost entirely with this in view. These facts are not 
usually given the consideration which they deserve probably, in part, because 
our statistics upon the prevalence of diseases in rural and country districts as 
distinct from cities and towns are extremely meagre. It is not our purpose at 
this time to enter into a discussion of what diseases may be carried by the 
house-fly, or how and when it acts as the carrying agent. That subject has 
been dwelt upon so often that the facts are now common knowledge. To the 
thoughtful person, it will soon become evident that there must be less danger 
of disease transmission by Hies in our modern cities where sewers provide for 
the removal of infectious materials from sick people and where houses are for 
the most part .well screened to prevent the access of Hies to infectious 
material or, in turn, to food where they may deposit their load of germs. But 
in the small towns and farm districts, where no attention is given to sanitation, 
not even to fly-prooiing the outdoor closets, every chance is given for Hies to 
gather up infectious germs. 

The same rules must apply to fly control both in rural districts and in cities, 
the application being modiHcd to suit differing conditions. The campaign of 
“swat the fly” and the use of Hy traps, while serving a very valuable end in 
arousing public opinion, will never reach the root of the evil. They are like 
the medicine which the doctor prescribes to relieve the painful symptoms of 
a disease. We have reached the stage in fly control when we are ready to 
prescribe not for the symptoms but for the causes of the trouble. We must 
destroy the flies before they get wings ; or, better still, we must prevent them 
breeding at all. 

* Area of the South Island of New Zealand, 58,000 square miles. Area of Java, 50.554 
square miles. 
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With this in view, we must remember that fully 95 per cent, of all 
our house-flies come from horse-manure. Hence one of the first places to 
receive our attention must be the litter about horse stables. It has been 
taught in the past that manure, to be best for fertilizer, must be placed in 
piles and allowed to rot. Modern research has shown, however, that this is 
not correct. It is preferred now to spread out the manure upon the field as 
fast as made. In the handling of manure, the object to be aimed at is to 
prevent the loss of the plant food which it contains. The chief sources of 
loss are through fermentation and the leaching which results on exposure to 
rain. These are prevented by the spreading of the manure on the field, 
where it quickly dries and, when ultimately plowed into the soil, none of its 
plant food content has been lost. 

This system gives us a method of prime value against dies. The house¬ 
fly prefers very fresh horse-manure which has begun to ferment sufficiently 
to provide considerable heat and which is fairly moist. These conditions 
are found in the ordinary manure pile on to which fresh manure is thrown 
each day. If this could be drawn out at frequent intervals, sav daily, from 
large stables, or not less than twice a week from smaller stables and spread 
out on a held, the conditions favourable to Hies would be avoided. Even if 
the tlies were able to lay their eggs in the manure before it was drawn out, 
the fact that it. is spread out thinly and dries out rapidly causes the egg and 
young maggots to die quickly. At first thought, this system may seem to in¬ 
volve excessive labour, but our experts to-day in farm management feel that it 
is perfectly possible to put into practice with little, if any, additional labour, 
providing a little thought is given to planning the routine on the farm. 

On the farm, it is perfectly possible to carry out the above system 
regularly, but in the smaller towns and villages stable litter cannot be re¬ 
moved so often, either for lack of means for carrying it away or for lack of a 
place to which it may be taken at once. In such places it is necessary to 
store up the manure for some time until enough has accumulated to make it 
worth while to haul it away or until a place is found to which to send it. 
Tins, of course, is exactly the condition which gives the Hies a chance to 
breed and multiply. But even here, their breeding can be prevented by 
storing the manure in a tight receptacle. Where there are gardeners who 
will collect it once or twice a week, a garbage tin or even a barrel with a 
tight cover will serve the purpose if there is only one animal in the stable. 
Where there are several animals, a closet or bin can be constructed at very- 
small cost in which to store the manure. The closet should be built in or 
attached to the stable, with a screen door through which the manure can be 
thrown at the time of cleaning and also to provide for ventilation. An outer 
door enables one to clean out the closet without entering the stable. One 
essential must be observed; that is, the closet must be constructed tightly so 
as to give no chance for Hies to work their way to the inside and reach the 
manure. For this same reason, the doors must fit snugly and must be kept 
closed all the time, except when actually throwing in or removing manure. 
The floor should also be tight so as to prevent liquids seeping through. 

The closet may take the form of a lean-to on the outside of the stable 
or in small stables may take the form of a cement bin, with cover and front 
both movable to facilitate filling and emptying. The greatest objection to 
these bins is that they must be opened wide when placing litter in them and 
at this time Hies may enter and deposit their eggs. Thus, without the most 
painstaking care, they may become as great fly producers as the open manure 
pile. Much better is the lean-to or shed opening from the darkest corner of 
the stable. 

It has been stated that pits constructed in a dark portion of the stable 
would prevent flies breeding in the manure placed therein, because flies will 
not breed in manure in the dark. It is, however, a well-known fact that flies 
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will breed inside of a very dark portion of a stable. Many observations were 
made during the past summer upon this point. We repeatedly found fly 
maggots in the manure which had been allowed for one reason or another to 
collect in dark corners. In many cases the light was almost entirely absent, 
yet Hies bred there. So it does not seem advisable to consider manure pits 
as a satisfactory means of keeping manure from fly infestation. The manure 
closets are safer as well as making it possible to handle the manure with less 
labour. 

The writer has had the opportunity to watch the results following the 
use of a manure closet during the past summer. In former seasons, when 
the stable litter was thrown outside and only removed twice a year, the 
entire neighbourhood suffered from a plague of house-flies. But the past 
season, following the construction of the manure closet, flies have been almost 
a negligible quantity. The stable in question was the only one in the im¬ 
mediate vicinity, so that the results were very plain. 

EXPERIMENTS ON A FARM. 

To test the possibility of exterminating or at least materially reducing 
the number of flies on a farm, work was begun last summer on the University 
Farm attached to the Agricultural College. This farm was chosen because 
it offered very exaggerated conditions and we felt that if we were successful 
under such conditions, a similar plan would be perfectly feasible on an 
ordinary farm. There are, on the University Farm ten distinct buildings 
used to house animals which numbered about as follows during the summer : 
31 horses, 195 cattle, 125 sheep, 20 pigs. We included all of these stables 
because flies will breed in almost any manure when necessity forces them to 
do so. The plan from the beginning was to follow the simple method of 
drawing out the manure from each stable at least twice a week. There was 
not sufficient land to make it possible to spread out such a quantity of 
manure at once, so it had to be placed on a compost heap. To meet this 
difficulty and kill the fly maggots which would breed there, the compost heap 
was sprayed each week v\>ith a poison spray prepared as follows: Arsenite of 
soda, 4 pounds, in Hasses, 4 qu irts, water 50 gallons. We met many obstacles, 
for the whole system was new; there was difficulty in persuading the 
attendants to thoroughly clean out every corner and crack of the stable floors 
where manure might collect and flies breed; the quantity of manure was so 
large that there was difficulty in getting it sprayed promptly when drawn on 
to the compost heap ; certain contractors who were working on the farm at 
the time did not give as close attention to the manure from their temporary 
stables as they should have done. But taking these facts into consideration, 
its value seems evident when we say that flies were not more than one-quarter 
as abundant this summer as during the previous seasons. This shows the 
value of prompt removal of manure. The further perfection of our present 
system will, we confidently expect, give us much better results the coming 
summer. 

It may be well to mention here a fact which came to our attention 
while carrying out this work. The compost heap on a neighbouring farm was 
found to be breeding no (lies at all. Upon investigation we found that so 
much straw was used for bedding in the stables that the manure dried out 
quickly on the compost heap and offered no attraction to flies looking for 
places to deposit their eggs. 

While fully 95 % of our house flies come from horse-manure, they will 
not despise other material, such as kitchen garbage, in which to rear their 
young, if nothing else is available. We have bred house-flies from such 
material as decaying watermelon and others have bred them in banana peel, 
rotten bread and cake, decaying rags and paper, etc. In this connection, we 
must also consider such Hies as the “blue bottle” (Lucilia $ericuta) y the flies 
with a metallic green or blue sheen, which breed in garbage or decayed 
animal matter and which often enter the house in company with the house-fly. 
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We must remember that collections of garbage are one of the favourite 
dining places of the tly. The Minnesota State Board of Health, in its report 
for 1911, points out that one of the forms of dysentery which attack the resi¬ 
dents of Minnesota in the summer, comes from the bacteria found in decaying 
fruit and vegetables and that Hies feeding on such fruit bring them later to our 
own tables. Even putting aside the question of disease transmission, who 
wishes flies to be visiting the garbage-pile and then coming in to wash their 
feet in the milk upon the table or crawl over the butter ? Consequently, we 
must turn our attention also to sanitary conditions about the house if we wish 
to completely control Hies. 

GARBAGE AND SEWAGE. 

The question of garbage disposal in rural districts is a serious one. For 
small towns with inadequate funds to establish a garbage collecting system 
modelled after those of our large cities is impossible, but much can be done to 
accomplish the end desired in another way. Garbage should never be thrown 
into the backyard and allowed to accumulate. Much material which usually 
goes into such piles can easily be burned in the stove, and many housewives 
prefer to do this rather than have the unsightly odorous garbage pile in the 
backyard. That which cannot be easily burned cun be disposed of otherwise. 
Where manure is being drawn out from the stables daily or twice a week or 
even once a week, the garbage can be collected in a tightly covered tin and 
emptied into the wagon with the manure. When spread out on the held it 
will dry quickly and cause no further annoyance. In other cases recourse 
must be had to burial of garbage. Unless carried out with certain precautions, 
this is followed with some danger of producing Hies. If the garbage becomes 
“fly-blown, ” the adult Hies will be able to work their way up for consider¬ 
able distances through the soil. It lias been recorded that Hies cannot emerge 
through a covering of six inches of ordinary soil, while another record says 
that house-Hies emerged through 48 inches of soil, and other species such as 
“ blue-bottle ” Hies through 72 inches of sand. Doubtless much depends upon 
the character of the soil, as to whether it is compact and apt to crack, or loose 
and soft but apt to pack firmly with rain. 

Some experiments carried on at the University Farm during the past two 
summers show that under indoor experimental conditions as many as 25 % of 
adult house-flies may work their way to the surface through twelve inches of 
a black, sandy loam. Under natural outdoor conditions, where lly maggots in 
garbage and manure were buried in twelve-inch porous tiles, a maximum of 
tw r o “blue bottle’* Hies and eight house-flies were able to reach the surface 
from one foot depth through the same black sandy loam; at two feet depth 
a maximum of eight blue-bottles reached the surface and from a depth of three 
feet seven blue bottles and one house-fly reached the surface. These were 
from a total 500 maggots, half blue bottle and half house-fly maggots which 
were buried in each tile. Apparently the exact depth of burial makes very 
little difference as to the number of adult Hies reaching the surface. The 
reason for this cannot be fully explained. It seems apparent, however, that 
very few will reach the surface when garbage containing maggots is buried 
under one foot of soil, and when the exposure is such that the soil will be 
compacted with the rain and moisture as was the case in the above-described 
outdoor experiments. 

To make the burial of garbage entirely satisfactory, one precaution must 
be taken. A metal garbage tin with a tight-fitting top should be provided in 
which the garbage is placed at once. When the can is full, it can be emptied 
into the pit. J£ the cover has been faithfully kept in place on the can so that 
no flies could gain admission and lay eggs, and if upon removal from the tin, 
the contents are at once covered with a layer of soil through which the flies 
will not lay their eggs, all danger is obviated. Wrapping each lot of garbage 
in old newspaper before placing it in the can will facilitate the handling of the 
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material at the time of burial and also prevent the can from becoming too utr 
cleanly. Under any circumstances, the ^au should be frequently scrubbed 
out as the odour will quickly attract your neighbours’ Hies. A filthy garbage can 
may become as objectionable to eye and nose as the garbage pile or slop hole. 

There is still a better method for the disposal of garbage in small towns. 
Where there are sufficient funds available for building and operating an 
incinerator, the burning of the garbage is certainly the quickest and safest 
method of disposal. There is now for sale in Minnesota a locally-made in- 
• ciaerator, which costs only a small sum, quite within the reach of a village 
purse. This has been recommended to the writer as entirely satisfactory in 
its working. The use of an incinerator necessitates the collection of the 
garbage at regular intervals, which means extra labour as does the running of 
the incinerator. The services of one man with a horse and a suitable wagon 
should be sufficient for the collection of the garbage of a town of 2,000 
inhabitants. The same man should be able to operate the incinerator. During 
the winter months, the collection can be abandoned, providing prompt cleaning 
up follows in the spring, so that the cost of operating such a system should not 
be a great burden, especially when we consider the results which must follow 
its installation. 

A third source of danger" to the rural resident is the out-house or privy. 
Outside of the cities so little attention is given to these places that in nine cases 
out of ten, they are an offence to every sense, not considering their danger from 
the hygienic point of view. The house-fly breeds readily in human excrement 
when no horse manure is available and also feeds greedily upon it after reaching 
the fly stage of its life history. The blue bottle fly also breeds in human 
excrement and feeds upbti it. We must remember that the most dangerous 
diseases of man which the tly carries are the intestinal diseases, such as typhoid, 
dysentery, and summer complaints of children In the open and tumble-down 
farm or village privy, every chance is given for the fly to cover its body with 
the infectious material contained beneath. 11 is usually not far removed from 
the kitchen and the odour of the cooking dinner attracts the fly from these 
places, with the inevitable result. Consider the danger to the farmer’s family 
from chance visitors who may be bearing the infection of some intestinal 
disease and not be aware of its presence or danger. 

We need not dwell further upon this unpleasant subject. Sufficient has 
been said to show the danger and the need for drastic changes in house¬ 
hold sanitation in rural districts. The primary essential of a privy is that it be 
made fly proof, so that no fly may enter above or below. The ventilators and 
window* must be covered with wire screening; the door must fit tightly and 
have a spring attached so that it closes promptly and stays closed; the seat 
should have a cover so constructed that it closes automatically w hen not in use 
and cannot be left open. If the type known as the earth closet is followed, the 
building should fit well down on to the surface with the soil banked up around 
it if necessary 

The earth closet is not as sanitary as other types, owing to the danger of 
soil infection and the difficulty of keeping them odourless. Much better is the 
type where a receptacle such as a large metal bucket is used, w hich can be 
emptied at frequent intervals and the contents buried at some distance from 
any source of water supply. Where such a closet as this is built, the floor upon 
which the receptacle stands should be made, like the remainder of the building, 
of tightly fitting matched lumber and the door for its removal should also close 
tightly. Such a privy will cost comparatively little for its construction, and 
“when you find a fly on your food or in your milk, you will know’ one place 
that fly did not come from.” 

Still better than the flv-proof, outdoor closet is the septic tank system for 
the disposal of sewage. It has the advantage of providing for the kitchen 
waste and the sew*age from closet and bath-room at the same time. Before its 
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installation, there must be provided a supply of running water from some source. 
The theory of the septic tank is that the storing of sewage in large chambers 
allows bacterial action to break down all solid material and renders it semi- 
liquid so that it can then be run off through underground tile piping on to the 
land. Whether the disease producing bacteria are all destroyed or not is open to 
question, but from the stand-point of the fly danger, they are placed where tlies 
can never come in contact with them. A properly-constructed septic tank 
should need no attention for cleaning out for two to three years at a time. 
The cost of construction is comparatively small if it is not necessary to hire 
labour for the work. Seventy-live dollars should cover all costs, including 
labour for a tank large enough to care for the sewage from an ordinary farm 
house. Many small towns are now installing septic tanks of a size sufficient 
to care for their sewage. In other cases, several families in small towns are 
clubbing together and putting in a system suited to their needs. There is 
certainly no-method more satisfactory from the hygienic standpoint, either for 
the single householder or the small town or village. It is not possible in the 
space at our disposal to give details for the construction of a septic tank. The 
reader is referred to Bulletin No. 57, of the U. S. Department of Agriculture, 
entitled “ Water Supply, Plumbing and Sewage Disposal for Country Homes.” 
This can be secured by writing to your Congressman and requesting a copy. 

CONCLUSION. 

Last of all, we must not forget the proper screening of our houses. The 
writer will not hold out any false hopes, for under farm and rural conditions, 
it must be an extremely thorough system which will not allow a few Hies to 
escape destruction. We can reduce them to minimum numbers on our own 
premises but some breeding place may escape our attention or our neighbours 
may not be as careful as we are and it is well to be provided against the results. 
This does not mean that we should let down the bars and give them complete 
liberty of life and reproduction. In screening a house, remember that tlie 
poorly-fitting or broken and torn door or window screen may render your 
house a tlv trap and retain the flies where they can do the most harm rather 
than keeping them out. In this connection, it may be well to also call attention 
to the fact that we should never purchase food from a store which is full of 
flies and which exposes food uncovered or makes no attempt to screen its doors 
and windows. Such food may be contaminated with disease germs before it 
is purchased. 

To summarize the measures which should be followed on the farm or in 
the rural community to control the house flv, the following points should be 
emphasized: 

1. Prevent their breeding in stable manure by drawing it out daily if 
possible, or at least twiceweek in summer, and spreading it out on the held. 
If it cannot be drawn out so often, then store it in Hy-proof manure closets or 
bins, or even in covered barrels. 

Prevent breeding in kitchen garbage by storing garbage in tight tins until 
it can be drawn out, buried or burned. 

Prevent breeding in privies or outdoor closets bv making them Hy-proof. 

• 2. Prevent the possibility of flies carrying disease infection by proper 
disposal of garbage. 

By constructing privies lly-proof or by installation of a septic tank system. 

By fly-proofing the houses and by insisting that dealers in food make their 
stores fly-proof. 

If these suggestions were carefully followed, 1 am sure that our annual loss 
from typhoid fever in Minnesota would be reduced from $1,152,000 to less 
than half that sum, not to mention losses from other diseases which are borne 
entirely or in part by flies. 

Those wishing further details or advice upon the subjects mentioned are 
requested to write to the Division of Entomology, University Farm, St. Paul.— 
Circular No. 33 of the Minnesota Experiment Station. 
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MARKET RATES FOR TROPICAL PRODUCTS. 

(From Lewis & ‘Peat's Latest Monthly ‘PncesCurrenf.) 


QUALITY. 


ALOES, Socotrine cwt (Fair to line 
Zanzibai & Hepatic „ Common to good 
ARROWROOT (Natal) Ib. Fair to fine 
BEES’ WAX cwt 
Zanzibar Yellow 
East Indian, bleached „ 

„ unbleached „ 

Madagascar 

CAMPHOR, Japan lb. 

China 

CARDAMOMS, 


Slightly drossy to fair 
Fair to good 
Dark to good genuine 
: Dark to good palish 
i Refined 

cwt- Fair average quality 
Tuticorin(Good to fine bold 


pei lb. Middling lean 
Malabar, Tellichwy „ Good to fine bold 
Brownish 


I Med Brown to good bold 4 ; a 6, 4 
'Small fair to fine plump 
Fair to good 
(Fair to good 
:Shelly to good 
|Good 2nd| 


Calicut 
Mangalore , 

Ceylon, Mysore 

Malabar , 

Seeds. E. I & Ceylon 
Ceylon “Long Wild”, 

CASTOR OIL. Calcutta,, , t 

CHILLIES, Zanzibar cwt.jDuli to fine bright 
Japan Fair bright small 
CINCHONA BARK.-lb.Crown, Renewed 

Ceylon i Qrg. Stem 

tRed Org Stem 

i Renewed * 

| Root 

CINNAMON, Ceylon Ists-iGood to fine quill 


Quotations- 


40/ a 50. 

40/ a 70. 

|5d 

[i7 10/ a £7 15/ 

£8 10/a £8 126 

'£.6 5/ a £7 
i£7 15/a £82/6 
J1/7 a 1:8 
155/ 

5'9 a 6; 

;4,8 a 5,4 
;5/9a6/3 
■3/9 a 5.3 


rib. 


CLOVES, Penang 

Amboyna 
Zanzibar 
Madagascar 
Stems 

COFFEE . | 

Ceylon Plantation cwt Medium to bold 


2ndsi 

3rds; „ „ 

4th*.; __ „ „ 

Chips, Fair to fine bold 
lb 'Dull to fine bright pkd. 
,. Dull to fine 
.. ! Fair and- fine bright 
(Fair 
I Fair 


(4, a 6/4 
!3.2 a 3/4 
1 4/ a 4/3 
2 3 a 3/6 nom, 
:3id 

150/ a 60 
|60, a 70.' 

\H d a 7 d 

12d a 6d 
! I'{ d a 4id 
;3d a 5{d 
did a 4d 
1/3 a 1/9 
• 1/2 a 1/7 

l/l a 16 

>1/a 1'3 
;2d a 4d 
, 1 >' a l ( 2 

ilOda 10-Jd 

5jtd a6,d 

■?d 

|2d 


New Guinea 
INDIGO, E.I. Bengal 


|MACE. Bombay ti Penang 
per lb. 

Java ,■ 

Bombay 

INUTMEGS,- / lb. 

Singapore & Pegani 


NUTS, ARECA cwt. [Ordinary to fair fresh 

[NUX VOMICA, Cochin |Ordinary to good 
per cwt. Bengal ! „ „ 

Madras 1 


Liberian 
COCOA, Ceylon Plant- „ 

Native Estate 
Java and Celebes „ 
COLOMBO ROOT ., 
CROTON SEEDS,sifted,, 
CUBEBS „ ,, 

GINGER, Bengal, rough ,, 
Calicut, Cut A „ 
B & C „ 
Cochin, Rough „ 

Japar 


: Fair to bold 
'Special Marks 
SRed to good 
Ordinary to red 
Small to good red 
Middling to good 
Dull to fair 
Ord. stalky to good 
'Fair 

Medium to fine bold 
| Small and medium 
! Common to fine bold 
{Small and D’s 
i Unsplit 


i Nominal 
'63, a 80; 
fei; n 88/6 
73/a 80 6 
!42; a 68' 

!30s a 93. 

♦ 15' a 22 6 
42/6 a 47/6 
■ 130/ a 150; 
49/ 

75 a 85; 
135/ a 74. 
122,6 a 27/ 
! 20 . 

120 / 


GUM AMMONIACUM ..(Ord. Blocky to fair dean 40,s a 72s 6d 


ANIM1, Zanzibar 


Madagascar „ 

ARABIC, E.l. & Aden „ 

Turkey sort* „ 

Ghatti „ 

Kurrachee „ 

Madras „ 

ASSAFCET1DA 

KINO lb. . 

MYRRH, Aden sorts cwt.'Middling to good 
Somali 

OL1BANUM. drop 


j Pale and amber, str- arts £ 14 I0;a£ 16 10 
! „ „ little red £ 11 a £12 

Benn and Pea size ditto .70 a £ 11 
| Fair to good red sort* :£8 10/ a £ 10 10 
[Med. and bold glassy sorts,£5 10' a £7 5/ 

I Fair to good palish ,£4 a £ 8 

I red j£4 a £ 7 

.Ordinary to good pale 126/ a 32,6 
! .. 137/ a 57,6 

(Sorts to fine pale ; 17 a 2V 

Reddish to good pale 
.Dark to fine pale 
jClean fr. to gd. almonds 
.com. stony to good block 
iFair to fine bright 


pickings 

siftings 

INDIA RUBBER ' 

Ceylon, Straits, 

Malay Straits, etc. 

Assam 

Rangoon 


226 a 32/6 nom. 
(20/ a 30 nom 
.£6 a £6 10/ 

:40s a £5 
,6d a 1/5 
*57/6.67/6 
152s6d a 55s 
!45s a 50s 
:35s a 40s 
15/ a 27/6 
■18s a 25s 


.Good to fine white 
j Middling to fair 
[Low to good pale 
I Slightly foul to fine ... 

lb. /'[Fine Para smoked sheets (2-4 
Crepe ordinary to fine 
„< Fine Block 
„ {Scrap fair to fine 

[Plantation ... 

'Fair 11 to ord. red No. 1.1/3 a 1/6 
1 „ 11/2 a 1/4 


12 / 2 } 

12/4! 

]1/8 a 1/9 

< 1/10 


INDIA RUBBER lb. 
Borneo „ 

Java 
renting 

Mozambique ,. 


Nyassi 

Madat 


QUALITY. 


Common to good 
Good to fine red 
Low white to prime red 
Fair to fine red ball 
Sausage, fair to good 
Fair to fine ball 
(Fr to fine pinky & white 
(Maiunga & blk coated 
(Niggers, low to good 
Ordinary to fine ball 
[Shipping mid to gd. violet 
Consuming mid. to gd. 
[Ordinary to middling 
[Mid. to good Kurpan 
Low to ordinary 
(Mid. to fine Madras 
Pale reddish to fine 
;Oidmary%4air 
I „ good pale 

[Wild 

I " 

I64’s to 57’s .3 v 
|80’s 
110’s 


QUOTATIONS. 


9d a 1/3 
1/3 a 1/6 
9 d a 14 
1/9 a 2/1 
1/9.2 
1/9.2 
14 a 1/6 

1/ a 1/2 
6d a 1/6 

1/4 a 1/7 
3s 3d a 3s 8d 
2s 9d a 3s 2d 
|2s 4d a 2s 9d 
Is lid a 2.5d 
I s 6d a Is 9d 
il/II a 2/9 
1214.2/6 
2/ a 2/2 , 

2/la2/4' 

1/ 


10id 


OIL OF ANISEED lb 
CASSIA 

LEMONGRASS oz. 
NUTMEG 
CINNAMON 
CITRON El.LE lb. 
IORCHELLA WEED-cwt, 
Ceylon „ 

Madagascar 

Zanzibar „ 

EPPER (Black) lb. 
Allcppy' & Tellicherry 
Ct-ylon „ „ 

Singapore 

Acheen & W. C. Penang 
l White) Singapore „ 
Siam „ 

Penang „ 

. Muntok „ i 

|RHUBARB, Shenzi „ 
Canton „ 
High Dried,, 

[SAGO, PEARL, largc-cwt 
medium • 
small 

Flour 

SEEDLAC cwt, 

[SENNA, Tinnevelly # lb- 

[SHELLS, M.o’ PEARL- 
, Egyptian cwt. 
Bombay 
Mergui „ 
Manilla „ 
Banda „ 
Green Snail „ 
Japan Ear „ 

TAMARINDS, Calcutta.. 
pir cwt. /Madras 

TORTOISESHELL- 
Zanzibar & Bombay 1b. 

rURMERIC, Bengal cwt. 


[Fair merchantable 
i According to analysis 
[Good flavour & colour 
(Dingy to white 
;Ordinary to fair sweet 
! Bright & good flavour 

'Fair 

Fair 

Fair 

Fail- 

Fair to fine bold heavy 
Fair 

, Dull to fine 
Fair to fine 
Fair 
(Fair 
Fair 

[Ordinary to good 
[Ordinary to good 
Fair to fine flat 
Dark to fair round 
Fair to fine 


Bengal 

Maora. 

Do. 

Cochin 


[VANILLpES- 
Mauritius 
Madagascar 
Seychelles 

VERMILLION 


lb. 
1 its, 

• f 2nd*. 

-J 3rd*, 
lbs- 


WAX, Japan, squares cwt. 


Good pinky to white 
Ordinary to gd. soluble 
Good to fine bold green 
Fair greenish 
Common specky & small 

Small to bold 

Chicken to bold 
Fair to good 
Sorts 

Small to large 
Trimmed selected small 

to bold; 

Mid to fine bl’k not stony 
Inferior to good 

Small to bold 

Pickings 

Fair 

Finger fair to fine bold 
Bulbs .. [bright 
[Finger fair 


Gd. crystallized 34a 84 in. 9/6 a 15/ 
Foxy It reddish 34a „ 9/ a 1 21 

Lean and inferior 9 j a 9/6 

Fine, pure, bright 2 17 

Good white hard 47/6 


19 d< 
7 d 

m 


[ 17/6 a 20/ 

[13/6 a 15 
12' 

• 12/ a 13/ 

'5:2 

,2,8 a 211 

l2id 

lid. I,ld 
4d a Is 5d 
P64 

[10/6 

110:6 

[ 10/6 

I 

[5d 

5d a 5JSd 

[4^d 

|5dn54d 

'8$d a 83d 

,84d 

W 

12/ a 4/ 

I IQ a 3/6 
t Ida 1/1 
19d a IOd 
18/ 

16/ 

13/a 14/ 

10/ a II 

65/ a 75/ 
;5da8id 
3d a 4|d 
I4da24d 

172/6 a £6 
85/ a £6 10/ 

£8 12/6. £145 
|£7 17/6.13 10 
150/ nom, 

70/ a 85/ 

47/ a £5 15 
,14/ a t5 ; 

[6/a 10 

,12/«26/ 

6/6 a 19/ 

112/ a 13/ 

[14/a 16/ 

12/a 13/ 

113/ nom. 

11/6 a 12/ 
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